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Foreword 



This is a unique book in that it brings together the two key investigative techniques in 
Gynaecology and Obstetrics, namely ultrasound and endoscopy. So often in the past 
they were regarded by their exponents as rival techniques but it is now recognised that 
they are complementary to each other. Consequently future trainees in endoscopy 
should become efficient in transvaginal sonography and vice versa. 

Ultrasound can be used to study the morphology of the pelvic organs such as the 
endometrium, myometrium and ovaries, and being non-invasive, safe and convenient 
can be repeated as often as is deemed necessary to monitor changes over time; for 
example in the investigation of the infertile woman the development of the dominant 
follicle, the maturation of the endometrium and the formation of the corpus luteum can 
be documented throughout the menstrual cycle while growth of ovarian cysts can be 
precisely measured to determine the need for surgery. A seldom-mentioned strength of 
the ultrasound examination is its interactive quality, for example by performing 
abdominal palpation during the scan, the mobility of the uterus and ovaries can be 
assessed. Also the images as they appear can be shown to the patient to aid 
understanding. Ultrasound can also determine function and the use of Doppler has 
been used for example to access endometrial receptivity, follicular maturity and the 
likelihood of malignancy in the endometrium or ovary. 

Endoscopy is used to examine internal and external surfaces of organs under 
magnification and is superior to ultrasound for example in determining small lesions of 
the endometrium, peritoneal endometriosis or adhesions. However being invasive, 
anaesthesia usually has to be used and there is a limit to the number of times it can be 
repeated. Furthermore the technique does not assess function in the same way as 
ultrasound. Both techniques allow biopsy; ultrasound guided needle biopsy is mainly 
used in gynaecology to aspirate follicles in assisted conception treatment and in 
obstetrics the placenta and amniotic fluid are sampled for prenatal diagnosis. Tissue 
biopsy is usually performed by laparoscopy or hysteroscopy so that larger samples can 
be obtained. 

With the advent of outpatient hysteroscopy under minimal or no sedation it was 
accepted that this was the optimal method of assessing the endometrium. However with 
the development of saline contrast sonohysterography (hydrosonography) and 3D 
ultrasound many of the advantages of hysteroscopy and indeed laparoscopy are being 
challenged. For example study of the endometrium for polyps and small fibroids and 
even early carcinoma may be equally effectively performed using hydro sonography 
while evaluation of the uterus for congenital malformations or assessment of fallopian 
tube patency with 3D ultrasound may become established as alternatives to 
laparoscopic investigations. 

Probably the greatest advantage of endoscopy is that it is now used extensively to 
perform a large number of operative procedures and it is now possible to move 
seamlessly from investigative endoscopy to a definitive surgical procedure if it is 
required either through the laporoscope or hysteroscope. This book encompasses all 
aspects of ultrasonic and endoscopic diagnosis in gynaecology and also in early 
pregnancy complications and prenatal diagnosis. In addition all endoscopic surgical 
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Foreword 



procedures are also described and discussed in impressive detail. The book is 
unashamedly postgraduate, to be read by the trainee who has already grasped the 
essentials of both techniques. An unusual aspect is that the techniques are described in 
relation to patient symptomatology such as menorrhagia, amenorrhoea, infertility, 
miscarriage etc. which gives the reader a strong clinical perspective to the relative 
strengths of these methods. Each chapter is equivalent to a high quality contemporary 
review by acknowledged masters in the field. For the trainee in gynaecological 
ultrasound and laparoscopic surgery it is essential reading and a book to return to again 
and again. 



Professor Stuart Campbell, DSc, FRCP Ed, FACOG, FRCOG 

Create Health Clinic 
London 
UK 




Foreword 



When performing surgery, a good view of the anatomy and pathology concerned is a 
basic requirement. The history of gynaecological surgery has evolved from the open 
abdominal and vaginal routes. Laparoscopy represents the most significant surgical 
advance in our specialty in recent times. Its development has led to a less aggressive 
approach to the organs being treated and their surrounding tissues. This in turn has led 
to a change in culture where conservative management strategies have become normal, 
and patients now expect less invasive approaches to their treatment. Surgeons now 
concentrate on preserving normal anatomy and physiology. 

Laparoscopy is also remarkable for the quality of the images it obtains. It magnifies 
the view by a factor of 12 to 15 and gives a clearer, closer view of the surgical field. 
Greater details of the relationships between organs may be obtained. There is also the 
practical advantage that everyone in the operating theatre can see the images live, and 
can share in the surgical experience. 

Originally when our team started its work in this field thirty years ago laparoscopy 
was largely perceived as a diagnostic procedure. It was always our aim to extend the 
role of laparoscopy to one of intervention. Today patients can have their disease 
diagnosed, assessed and treated under one anaesthetic without any delay. 

In parallel to laparoscopy tremendous progress has been made in imaging techniques 
and in particular with ultrasonography. Today it is unusual for surgery to take place 
without an awareness of the pathology to be expected and a likely diagnosis. In this way 
surgical intervention can be more appropriately planned. Patients can also be given 
better information before the procedure. 

Laparoscopy thus has a crucial role in surgical management and in my view is now a 
discipline in its own right within the great field of surgery. The trend today is to review 
all the classic surgical protocols that have been handed down to us, and to interpret 
them from an endoscopic point of view. Laparoscopy is now truly operative, and is 
having an expanding role in fields previously closed to it such as cancer and prolapse. 
For cancer the technique may facilitate more extensive treatment than has been 
previously possible. The information made available by laparoscopy has given a new 
view of the pathophysiology of the pelvic floor and ranks with the seminal radiological 
work of Bethoux and Huguier and the development of urodynamics. 

I am convinced that the inspiration behind this book and its approach of integrating 
the use of ultrasonography and endoscopy are second to none, and that it will become 
essential reading for those working in the specialty. I am very pleased to contribute 
both to the introduction - together with our friend and colleague, Stuart Campbell - 
and with my colleagues to various chapters in the book. 



M.A. Bruhat 
Dean 

Faculte de Medecine 
Clermont-Ferrand 
France 
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Preface 



Since the introduction of ultrasonography by Donald and his first Lancet paper in 1958, 
the use of ultrasound in gynaecology has evolved rapidly. The introduction of the linear 
array real time scanner in the mid-seventies revolutionised the technique and turned it 
into a readily available and usable tool. The development of the transvaginal ultrasound 
probe went unnoticed by many gynaecologists, but has since had a major impact on 
many areas of gynaecological practice. The vaginal route has become standard for 
invasive ultrasound guided procedures, and colour Doppler has led to a greater 
understanding of how vessel growth is involved in reproductive pathophysiology. The 
more recent introduction of 3D ultrasonography will no doubt lead to further advances. 

Advances seen in gynaecological ultrasonography have been paralleled by the rapid 
developments that have taken place in the technical aspects and practical applications 
of endoscopy. Both laparoscopy and hysteroscopy have evolved from being diagnostic 
tools to the present day when almost any gynaecological procedure can be performed 
with minimal access surgery. 

However, as with many new techniques the advancement of both endoscopic surgery 
and ultrasonography has been driven by enthusiasts for one technique or the other, but 
rarely by practitioners who can do both. This was the experience that led to the 
development of this book. We feel that the modern gynaecologist should be conversant 
with both endoscopy and ultrasonography, and so we hope to move away from what 
might be termed “technique-driven” books and meetings. 

The concept of an accurate ultrasound based diagnosis and minimal access treatment 
is an attractive one. The two techniques dovetail with each other. A good quality scan 
will often demonstrate that surgery is not necessary, whilst it is possible to select those 
cases that are suitable for a laparoscopic or hysteroscopic approach. When performing 
an operation on an ovarian cyst, the surgeon should already know the likely pathology 
on the basis of the preoperative scan and have planned accordingly. 

For both techniques training is a major issue and varies greatly from country to 
country. There is no uniform agreement over the levels of training required. What is 
important, however, is that practitioners be made aware of what information can be 
available from an ultrasound scan and what procedures may be safely performed 
endoscopically. Conversely they must know the limitations of their own practice. In a 
small way we feel this book makes a contribution to this educational process. By 
bringing together many of the foremost authorities in ultrasonography and endoscopy 
we have aimed to get the best of both worlds. Whether we have succeeded in marrying 
these two special interests will be judged by the reader. However we hope the book will 
encourage a dialogue between experts in these fields, and persuade practitioners to 
learn both these techniques and use them to their maximum potential. 

Dirk Timmerman 
Jan Deprest 
Tom Bourne 
Leuven 
June 2002 
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Summary 

Menorrhagia contributes a significant proportion of the workload for any gynaecologist. This section 
compares the use of ultrasound and hysteroscopy to evaluate the endometrial cavity. For many women, an 
ultrasound scan to exclude pathology and subsequent treatment with oral contraceptives, progestogens, 
tranexamic acid or a Mirena intrauterine system (lUS) is all that will be required. Others will need surgery. 
Hysteroscopic treatment is possible for many women and both the results that may be obtained and the 
possible complications of this surgery are discussed. For some women, a hysterectomy is required. The 
optimal approach for hysterectomy is not known; however, the arguments for and against total 
laparoscopic, subtotal laparoscopic and vaginal hysterectomy are outlined in detail. In our wew, the logical 
approach to the management of menorrhagia is to exclude pathology on the basis of an ultrasound scan 
and outpatient biopsy. For women with a normal endometrial cavity, a Mirena lUS would be appropriate, 
while other patients can be selected for operative hysteroscopy. Hysterectomy or myomectomy will still be 
required in a proportion of cases. 





Key points 



• Patients with menorrhagia shouid be assessed in a "one stop" clinic 

• The clinic can use ultrasonography as the primary investigation and to select women for hysteroscopy 

■ The diagnostic performance of ultrasound can be improved by introducing saline into the 
endometrial cavity to act as a negative contrast agent (hydrosonography) 

■ Office hysteroscopy is indicated if the ultrasound scan is inconclusive. The rapid development of 
smaller hysteroscopes means that hysteroscopy may become the primary investigation in some cases 

• Focal endometrial pathology can be dealt with by hysteroscopic resection. Fibroids should be 
considered for resection only if they are less than 5.0 cm and when a significant proportion lies within 
the endometrial cavity 

• Laparoscopic myomectomy is best suited to small numbers of subserosal and mural fibroids of less 
than 8.0 cm in diameter 

• The precise role of laparoscopic approaches to hysterectomy has not been defined. The relative merits 
of preserving the cervix at the time of hysterectomy are controversial. If a subtotal hysterectomy is 
considered, the laparoscopic approach is logical 

• Mastering the technique of vaginal hysterectomy wilt enable 80% of hysterectomies to be performed 
via this route. The final role of laparoscopy may be in assisting vaginal hysterectomy In difficult cases 




Chapter 1 

Ultrasound and Menorrhagia 



Karen Jermy and Tom Bourne 



1.1 Introduction 

The diagnosis and management of women with 
abnormal vaginal bleeding comprises a large pro- 
portion of the gynaecologist’s workload. Up to a 
third of women referred to a general gynaecology 
outpatient clinic will have abnormal uterine bleed- 
ing, and it remains the most common indication for 
surgical intervention in gynaecology. 

Up to 60% of abnormal uterine bleeding can be 
described as “dysfunctional” in nature, indicating 
that there is no underlying organic pathology. The 
aim of any group of investigations within this area of 
gynaecology should be to diagnose accurately the 
absence of pathology, thus facilitating reassurance 
and early treatment plans if required, without 
recourse to operative intervention unless indicated. 
The reverse is also true. As an increasing number of 
different strategies have been introduced in the 
management of menorrhagia, so has the need to 
diagnose accurately possible underlying pathology. 
A balance therefore needs to be established in order 
to provide accurate, early diagnosis and thus 
treatment, with the minimum of investigations. 

The assessment of women with menstrual dis- 
orders has been taken out of the constraints of the 
general gynaecology clinic and operating theatre by 
the incorporation of transvaginal ultrasonography 
(TVS), along with outpatient endometrial sampling 
techniques, as part of a “one-stop” approach to 
diagnosis and management. When compared with 
outpatient hysteroscopy in the evaluation of endo- 
metrial pathology, TVS, with or without the addition 
of saline as a negative contrast agent, compares 
favourably. It has been shown to be a well- 
tolerated part of the examination, providing not only 
an assessment of the uterine cavity and myometrium, 
but also of the adnexa at the same time. 

In this chapter we will summarise the role of 
ultrasound in the diagnosis and management of the 
woman presenting with menorrhagia. 



1.2 Aetiology of Abnormal Vaginal 
Bleeding 

The differential diagnoses of women presenting 
with abnormal vaginal bleeding can be divided 
into genital tract disease, systemic disease and 
iatrogenic causes; these are summarised in 
Table 1.1. When all these have been excluded, a 
diagnosis of dysfunctional uterine bleeding can be 
made. Pregnancy should be excluded in all 
premenopausal women with abnormal vaginal 
bleeding. There needs to be a heightened suspicion 
of underlying systemic disease in younger patients 
presenting with heavy vaginal bleeding, as up to 
20%^ may have a coagulopathy. Screening for a 
coagulopathy is also advisable in women with 
anovulatory dysfunctional bleeding who fail to 
respond to medical or surgical therapy. 



1.3 Investigations 

The investigation of abnormal uterine bleeding will 
centre on an assessment of the endometrium. 
Undirected endometrial sampling alone has no 
role in the evaluation of abnormal uterine 
bleeding, as it will miss focal lesions, such as polyps 
and fibroids. Dilatation and curettage has a 
false-negative rate of up to 6% for diagnosing 
endometrial carcinoma and hyperplasia.^’^ In one 
study^ where dilatation and curettage was per- 
formed prior to hysterectomy, in 60% of patients 
less than half of the endometrial cavity was sampled. 
Hysteroscopy and directed biopsy remains the “gold 
standard” in the evaluation of intrauterine 
abnormalities, and it is against this that other 
techniques are still compared. Transvaginal 
ultrasound is highly sensitive in the diagnosis of 
intracavity pathology, but lacks specificity in many 
cases.^’^ The sensitivity and specificity is improved 
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Table 1.1. ('auscs of abnormal vaginal bleeding 



tjVrnij/ tnut diaefise 
Benign conditions 



Malignant tumours 



Infection 

S^'jfem/c disease 
lloagulopathy 



Thyroid disorders 

Liver disease 

Sarcoidosis 

latrogenu' eauses 

Anticoagulants 

Intrauterine contraceptive 

devices 

Phenytoin 

Sex steroids 

Dysfunctional uterine Needing 



C^Tvical polyps and erosions 

Uterine leiomyomas 

Bndomeiria) polyps 

Adenomyosis 

Hndometriosis 

Rndometrial 

Cervical 

V'aginal 

V^ulvar 

Fallopian tube 

Granulosa theca cell ovarian 

Endomelrilis 

Salpingitis 

V^in Willebrand’s disease 
t^rukaemia 
Th r ombocytopc n ia 
Chronic renal failure 

Acute and chronic 



Ovulatory 

Anovulatory 



by hydrosonography (HS), to equal and in some 
studies^ surpass, that of outpatient hysteroscopy. 
When patient preference is considered, TVS with HS 
is preferred to outpatient hysteroscopy,^ making 
TVS an ideal first-line investigation for menstrual 
disorders (Figure 1.1). 



1.3.1 Hydrosonography 

This technique involves the introduction of a 
sonographic negative contrast agent into the uterine 
cavity, to enhance routine TVS in the identification 
of uterine cavity pathology (Figure 1.2). 

A conventional transvaginal scan is performed to 
assess the uterus and adnexa in the coronal and 
sagittal planes. The examination should ideally be 
performed in the proliferative phase of the 
menstrual cycle, once menstruation has ceased. This 
not only enhances views of the uterine cavity, but 
also reduces the risk of disturbing an early 
intrauterine pregnancy. The ultrasound probe is 
removed and a bivalve Cuscoe’s speculum inserted. 
The cervix is identified and cleaned with an 
antiseptic solution. The procedure should be 
postponed and an infection screen performed with 
appropriate antibiotic therapy if there are any signs 
of pelvic infection. The patient should be warned 
prior to the procedure that she may experience a 
dull ache like a period pain. Covering antibiotics 
may be given for potentially fertile women. 

After the cervix has been cleaned, a fine-bore 
catheter (with or without a balloon), which has 
already been primed with sterile saline solution, is 
passed through the os using sponge holding forceps 
until the uterine fundus is reached. A volsellum may 
be needed to apply counter-traction to the cervix. 
The speculum is removed, taking care not to 
dislodge the catheter, and a 20 ml syringe of sterile 
saline is reattached to the catheter. The ultrasound 
probe is reintroduced and the saline is slowly 
infused, causing uterine distension. The uterine 
cavity is reassessed in both the sagittal and coronal 
planes for focal and global endometrial defects. 
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Figure 1.2 The same view as 
in Figure 1.1. Sterile saline 
has been introduced into the 
endometrial cavity. This acts 
to distend the cavity and as a 
negative contrast agent. Sev- 
eral endometrial polyps can 
now be identified. 



When the scan is complete, the catheter is removed, 
and the patient advised to remain supine for 
5 minutes to reduce the chance of a vagal reaction 
after the procedure. 

1.3.1. 1 Indications for HS 

The indications for HS are: 

• thickened endometrium; 

• poor views of the endometrium, due to axial position 
of uterus, large myomas distorting the cavity; 

• preoperative localisation, size and relation to 
cavity of submucous fibroids/endometrial polyps 
to plan hysteroscopic surgery. 



1.3. 1.2 Complications of the Procedure 

Failure of the procedure usually occurs as a result of 
cervical stenosis, or in the presence of multiple large 
fibroids. The problems encountered with a patulous 
cervix may be overcome by using either a balloon 
catheter or infusing the saline solution faster. Overall 
failure rates ranging from 1.8^° to 4.6%^^ are quoted. 

There is no evidence to support the theoretical 
concern that instillation of fluid into the uterine 
cavity, either at hysteroscopy or HS, may promote 
dissemination of endometrial carcinoma. 



1.3.2 Endometrial Assessment 

Transvaginal ultrasonography is a highly sensitive 
method for detecting endometrial abnormalities.^’^^’^^ 



In the assessment of postmenopausal bleeding, the 
finding of a regular endometrial echo with a 
thickness of less than 5 mm has been shown to have 
a high negative predictive value for the presence of 
pathology.^^ However, the premenopausal endome- 
trium is a dynamic structure, and wide variations in 
the endometrial thickness have been associated with 
pathology. The most consistent measurements are 
taken in the early proliferative phase when the 
endometrium is at its thinnest and most echolucent. 
With all measurements of the endometrial echo, it is 
important to visualise it as a three-dimensional 
structure, so as to avoid missing focal irregularities. 
Three-dimensional ultrasound has been shown to 
have a role in the assessment of congenital uterine 
abnormalities,^^ and it may be that it can also 
improve the visualisation of acquired conditions of 
the uterine cavity. 

The endometrial outline should be regular and 
uninterrupted, whatever the thickness. A thick, 
secretory endometrium on unenhanced TVS will 
often disguise endometrial pathology. In contrast, a 
periovulatory “triple line’’ endometrium will offer 
the best unenhanced views of the uterine cavity. 
Transvaginal ultrasonography affords good 
myometrial/endometrial interface definition. This is 
important in the assessment of suspected 
endometrial carcinoma. 



1.3.2.1 Endometrial Polyps 

These tend to be hyperechoic or cystic structures 
distorting the endometrial echo. Colour Doppler 
may demonstrate a single feeding blood vessel to the 
structure. 
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1. 3.2.2 Uterine Leiomyomas 

The ultrasound appearances of leiomyomas are 
varied. Before the menopause they tend to be a 
well-defined heterogeneous or hypoechoic structure. 
Transvaginal ultrasonography is used in conjunction 
with abdominal scanning to ensure pedunculated 
subserosal fibroids are not missed. Submucosal 
fibroids project into the uterine cavity and distort 
the endometrium. Their accurate classification 
allows selection for transcervical resection in 
appropriate cases. Fedele et aP demonstrated the 
sensitivity of TVS for the diagnosis of submucosal 
fibroids to be 100%, with a sensitivity of 94%. 
Hysteroscopy (outpatient) performed on the same 
population had a sensitivity and specificity of 100% 
and 96% respectively in their diagnosis. The only 
criticism of TVS in this study was its apparent 
inability to differentiate endometrial polyps from 
submucosal fibroids. All the scans were performed 
in the secretory phase of the cycle. Endometrial 
polyps tend to be hyperechoic structures, easily 
masked by a thick secretory endometrium. By 
performing the scans during the proliferative phase, 
the distinction between intracavity fibroids and 
polyps is easier to make (Figure 1.3). The positive 
predictive value was as high as 92%.^ 



1.3.23 Adenomyosis 

The presence of diffuse or focal endometrial tissue 
within the myometrium can result in abnormal 
vaginal bleeding. Classically its diagnosis has been 
established only after histological assessment at 
hysterectomy. Transvaginal ultrasound has a 
variable diagnostic rate. Fedele et al^^ reported a 
sensitivity and specificity of 80% and 74% respec- 




Figure 1.3 Sagittal view of the uterus, demonstrating a large, 
intracavity fibroid. This has been delineated further with saline 
hydrosonography. 



tively for the detection of diffuse adenomyosis, and 
87% and 98% for focal lesions. 



1.3.2.4 Coexistent Pathology 

Transvaginal ultrasonography allows an assessment 
to be made not only of the endometrium, but also of 
the myometrium and adnexae. One study has shown 
that of 93 patients attending a clinic, complaining of 
abnormal uterine bleeding, 14% had adnexal 
pathology. 



1.4 Conclusions 

An accurate assessment of abnormal uterine 
bleeding is essential, not only for the exclusion of 
malignancy, but also for the accurate preoperative 
assessment of intracavity pathology. Transvaginal 
ultrasound is highly predictive in the diagnosis of 
the normal endometrium, and as up to 60% of women 
complaining of abnormal vaginal bleeding will have 
no underlying cause, more invasive diagnostic 
techniques can be avoided. These patients can then 
be reassured and offered medical or surgical therapies 
(Figure 1.4). Within the one-stop clinic, unenhanced 
pelvic ultrasound will act as a triage for further 
outpatient investigations - either hysteroscopy or HS, 
along with endometrial biopsy to allow for accurate 
preoperative diagnosis. The combination of these 
techniques has allowed the management of women 
with menstrual disorders to be optimised. 
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Menorrhagia 

Baseline investigations: FBC and cervical smear 
(thyroid function tests/clotting screen if indicated clinically) 





3-month trial of medical therapy: 
Tranexamic acid/mefenamic acid 




Trial of progesterone or 
definitive surgery 



t 

Hysterectomy 



Figure 1.4 Ultrasound-based management of women with menorrhagia. FBC, Full blood count; HRT, hormone replacement therapy; 
lUS, intrauterine system; USS, ultrasound Scan; HS, hydrosonography; TCRF, transcervical resection of fibroids 
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2.1 Introduction 

Abnormal uterine bleeding in general, and me- 
norrhagia in particular, is one of the most 
frequent reasons for patients to consult their 
gynaecologist.^ The knowledge that the objective 
measurement of menstrual bleeding will be less 
than 80 ml per period (the definition of menor- 
rhagia) in more than half of cases does not release 
the gynaecologist from a standardised diagnostic 
management.^ This is important to avoid under- 
treatment, such as reassurance without correct 
diagnosis, as well as overtreatment, which would 
be a hysterectomy in the absence of organic 
uterine pathology. Important features deciding 
on the clinical value of a diagnostic procedure are 
simplicity, safety, patient compliance, cost-benefit 
relationship and accuracy. 

Endoscopic techniques for diagnosis and treat- 
ment of various pathologies have gained impor- 
tance in medicine, especially over the last years. 
The major advantage lies in the direct optical 
visualisation of body cavities, combined with the 
possibility of surgical treatment during the same 
procedure. 

Although hysteroscopy has always been recog- 
nised as the gold standard for the diagnosis of 
intrauterine pathology, the conventional technique 
using a 5 mm single-flow hysteroscope and CO 2 gas 
as distension medium frequently resulted in patient 
intolerance and insufficient visualisation.^’^ Thus, 
conventional hysteroscopy has not been generally 
accepted as an ambulatory, well-tolerated office 
procedure. 

If office diagnostic hysteroscopy could be per- 
formed as easily as a vaginal ultrasound, it would 
play a key role in the diagnosis of abnormal uterine 
bleeding and would be a primary investigation tool 
for the infertile woman, as well as the ideal screening 
method for endometrial changes in patients taking 



hormone replacement therapy or anti-oestrogens as 
adjuvant treatment.^’^ Furthermore, it would be 
helpful in the interpretation of uncertain findings in 
other indirect diagnostic techniques such as ultra- 
sound, magnetic resonance imaging, blind biopsy or 
hystero-salpingography. 

Hysteroscopy allows us to make a correct and 
complete diagnosis before entering the operation 
room and will avoid unnecessary surgery, such as 
dilatation and curettage (D&C), for a significant 
number of patients. 

We believe that, with the development of a new 
generation of mini-hysteroscopes, the requirements 
for the above hypothesis are practically fulfilled. 
Hysteroscopy can now be performed in daily 
practice without any form of anaesthesia and with 
excellent patient compliance. With the use of video 
equipment, every finding can be documented and 
archived in an appropriate way (video documenta- 
tion, videoprint or direct archiving of images in the 
computer). 

The perfect imaging of the mini-hysteroscopes, 
the possibility of documentation and high patient 
compliance should guarantee the wide application 
of diagnostic hysteroscopy in an office environ- 
ment, although the technique requires training and 
is characterised by a slow learning curve. 

2.2 Hysteroscopy: Instrumentation 
and Technique 

2.2.1 Instrumentation 

2.2.1. 1 Mini-hysteroscopic Optical 
System 

The Circon ACMI mini-hysteroscopic system 
(Figure 2.1) is a combination of a 30° rigid, 3.5 mm 
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Figure 2.1 Instrumentation: fibre-optic, 2.4 mm single-flow semi- 
rigid 12° hysteroscope (/); outer sheath, 3.5 mm for single-flow 
use with rigid optic and continuous flow with fibre-optic (2); rigid 
optic, 2.7 mm 30° mini-hysteroscope (3). 

total diameter, single-flow hysteroscope and a 12° 
semi-rigid, 2.4 mm, single-flow fibrescope. For 
continuous-flow purposes, the telescopes are 
interchangeable and the 2.4 mm semi-rigid 
fibrescope can be inserted in the 3.5 mm outer 
sheath. The gynaecologist can choose the instru- 
ment configuration that he or she finds most 
suitable for the situation. The advantages of the 
semi-rigid fibrescopes are the smaller total dia- 
meter, the superior brightness and the instrument 
lifetime. The advantages of the rigid optical system 
are the larger field and angle of view and the 
superior resolution. 

2.2.1.2 Distension Medium 

For outpatient diagnostic hysteroscopy, we use 
solutions such as Ringer’s lactate, saline or 
Hartman’s solution. A pressure cuff installed 
between 80 and 150 mm mercury delivers the 
necessary pressure for distension of the cavity. 
Physiological solutions have the advantage of being 
less irritating and painful than CO 2 gas.^ In contrast 
to CO 2 gas, delicate structures will not collapse in a 
fluid distension medium, resulting in a more 
accurate diagnosis of subtle lesions. 

2.2.13 Hardware: Video Camera, 
Printer, Xenon Light Source 

With the use of video equipment, all the findings can 
be documented and archived in an appropriate way 
(video documentation, videoprint or direct archiv- 
ing of images in the computer). For optimal 
visualisation and image quality, a high-performance 
light source is mandatory. 



2.2.1 A Documentation 

The findings are documented with four images on a 
videoprint and on a pre- designed registration form, on 
which the physician collects details of clinical findings, 
patient compliance and possible complications. 



2.2. 1.5 Items not Necessary for 
Diagnostic Hysteroscopy 

If the patient is not anaesthetised, a tenaculum is 
unnecessary, as the cervix has to be grasped only in 
rare cases. Grasping of the cervix is always necessary 
when a diagnostic hysteroscopy is conducted under 
general or regional anaesthesia, because of the 
relaxation of the pelvic floor. 

In cases of cervical stenosis, we would recom- 
mend the use of an instrument with a small 
diameter, rather than the Hegar dilator - for 
instance the 2.4 mm semi-rigid hysteroscope. 

There is no evidence that local anaesthesia 
improves patient satisfaction and compliance during 
the procedure. On the contrary, the application of 
local anaesthesia increases the operating time and 
the risks associated with the procedure.^’^ 



2.2.2 Procedure 

A routine vaginal examination and a vaginal 
ultrasonography are performed to assess the size 
and position of the uterus and to exclude major 
uterine and adnexal pathology. The examination is 
scheduled in an office environment, preferably 
during the follicular phase of the cycle. The aim is 
to differentiate normal from abnormal cervical and/ 
or intrauterine findings. 

The patient lies in a gynaecological position, with 
her partner at her side if possible (Figure 2.2). The 
gynaecologist uses sterile gloves and, after having 
assembled the instruments, checks the flow and 
pressure of the distension medium and the presence 
of air bubbles in the tubing system. After disinfec- 
tion of the vagina with an aqueous solution and 
inserting a speculum, the hysteroscope is introduced 
in the external cervical ostium. The speculum is 
removed and, after opening the inflow, the path of 
the cervical channel becomes visible. Slowly and 
under direct vision, the instrument is moved 
forwards. The passage through the cervical channel 
is generally the most difficult part of the examina- 
tion. When passing through the internal cervical 
ostium, resistance often has to be overcome before 
the uterine cavity is reached. By slowly turning the 
instrument along its axis, the tubal ostia are clearly 
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Figure 2.2 Mini-hysteroscopy 
is an office procedure. 



visible with the 12° or 30° optic. Documentation of 
the form of the cavity and the aspect of the 
endometrium is necessary. The cervical channel is 
mainly inspected while slowly moving the instru- 
ment back. In cases of traumatic instrument 
handling, vision will be disturbed immediately by 
bleeding, resulting in the so-called Japanese flag 
image (Figure 2.3). The entire examination does not 



usually last longer than a few minutes and can be 
conducted in an outpatient setting without any form 
of anaesthesia. 

Antibiotics are given only to patients with 
endometrial changes, such as hypervascularisation 
or a strawberry-like pattern. 

Contraindications to perform an office mini- 
hysteroscopy are symptomatic vaginal, uterine or 



a 



c 



* 




b 



Figure 2.3 Procedure, a Nor- 
mal uterine cavity, b, c 
Atraumatic insertion. d 
Bleeding resulting in the 
d Japanese flag image. 
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Tibit 2.1. IndiCfilmri^ k>r idlke hysk‘ros4.opy in normal 
gynactolngital populdimn hotwccn 1^82 and 1*^89 ( maximum 
two indications per patient possible) 



Indications 


No, 


% 


Abnormal uterine bleeding 


2969 


67.9 


P re -peri menopausal 


2506 


57.4 


postmenopausal 


163 


10.6 


Ol igo - a m e no rrhoea 


136 


3.1 


nysmenorrhoea 


36 


OJ 


Infertility 


254 


5J 


Suspicion of pathology 


976 


22.4 


Clinical examination 


384 


8.8 


H y stern sal pi ngograph y 


79 


1.8 


Ultrasound 


200 


4.6 


Blind biopsy 


313 


7.2 


Total 


4371 


100 



adnexal infections, menstrual bleeding, an evolutive 
pregnancy or severe uterine haemorrhage. 

The atraumatic insertion technique can easily be 
performed in virgins without placing a speculum and 
without rupture of the hymen. The distension medium 
is warmed to 37° C and the vagina, cervix, cervical 
channel and uterine cavity are explored progressively. 

2.3 Hysteroscopy in Patients with 
Abnormal Uterine Bleeding 

2.3.1 Incidence 

Uterine bleeding disorders are the most frequent 
indication for diagnostic hysteroscopy in a standard 
gynaecological population. Between 1982 and 1989 
we documented consecutively every office hystero- 
scopy performed in our institution on a pre- 
designed registration form. In total, 4371 indications 
from 4204 office hysteroscopies were registered 
during that period and in 67.9% (2969) one of the 
two possible indications to perform the procedure 
was abnormal uterine bleeding (Table 2.1). 

2.3.2 Findings 

The direct visualisation of the endometrium offers far 
more possibilities than blind techniques or indirect 
interpretation of the uterine cavity and mucosa. 

The findings can be classified according to their 
origin, congenital or acquired, or according to their 
size. Lesions that result in a deformation of the 
normal pear-like shape of the uterine cavity or 
totally fill up this cavity are classified as major 
pathology. Changes not interfering with the cavity 
form are called subtle lesions. 

In our 4204 consecutive hysteroscopies we could 
establish sufficient visualisation in 3743 patients. In 
101 patients the examination could not be 



Tablf 2.2. MysU*ruvtc^pic Htiding?* m a nurmal gynuftobigitral 
population (1982-1989) (conventional insimmenialion) 



HyMernscopic findings 


No. 


% 


Total 


4204 


100 


Normal 


2492 


59J 


No diagnosis 


101 


2.4 


Abnormal 


1611 


38.3 


A. Cervii 


422 


10 


B. Lavum 






1. Congenital disorders 


70 


1.7 


2. Acquired disorders 


1119 


26.6 


2.1 Major lesions 


455 


W.8 


Poiyp/mynma 


446 


98 


Partial or total cavity (Kclusion 


9 


2 


2.2 Subtle lesions 


664 


15.8 


Mucosal elevation 


441 


67 


Hndometrial synechia 


70 


10 


Diffuse polyposis 


60 


9 


H )'pervascularisation 


52 


B 


Necrotic 


28 


4 


F.xophyttc 


13 


2 



performed due to major discomfort or visualisation 
problems. In 360 cases a cervical stenosis did not 
permit an examination. The incidence of the 
different findings is shown in Table 2.2. 



2.3.2. 1 Major Lesions 

Major lesions that cause menorrhagia are intracavity 
myomas and large polyps. In the case of a 
deformation of the cavity, the tubal ostia will serve 
as landmarks for correct orientation of the 
pathology. 

A polyp is usually described as a pear-like 
tumour, projecting from the surrounding tissue 
and covered by normal-looking mucosa. It is soft 
tissue and has a similar colour to the endometrium. 
A senile polyp often contains cystic structures 
covered by a thin mucosa (Figure 2.4b). 

Submucous myomas have a firm consistency, and 
their angle with the surrounding endometrium 
varies, depending on the percentage of its intramu- 
ral part. They are covered by a thin mucosal layer 
and prominent vessels can be seen on the surface 
(Figure 2.4a). According to their size and location, 
myomas influence the vascularisation of the en- 
dometrium and the myometrium. When they 
protrude into the uterine cavity, myomas or polyps 
can cause reactive changes in the endometrium by a 
process of local irritation, resulting in a so-called 
intrauterine device effect (Figure 2.4c). 

In a histological study, Bolck demonstrated that 
in 88% of patients with uterine fibroids there was 
evidence of a pathological endometrium.^^ 

Flysteroscopic examination can identify exactly 
the presence and intrauterine proportion of the 
myoma. In combination with an ultrasound exam- 
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Figure 2.4 Myomas and 
polyps, a Pedunculated myo- 
ma with reddish surrounding 
endometrium, b Senile polyp 
with normal surrounding en- 
dometrium. c Intrauterine 
device with reddish endome- 
trium similar to that in a. 



ination, the myomatous changes in the myometrium 
can be documented. 

For the treatment of intrauterine polyps and 
myomas, it is now generally accepted that the 
transcervical hysteroscopic approach is the stan- 
dard. As reported by Hucke et al, women with an 
intrauterine myoma and suffering from objective 

menorrhagia are cured after total removal of the 
12 

myoma. 



23.2.2 Subtle Lesions 

Close inspection of the endometrium, with specific 
attention to the vascular pattern, is necessary to 
distinguish normal (functional or atrophic) mucosa 
from abnormal mucosal changes. 

Atrophic mucosa appears pale, is usually 1 mm 
thick and, as it is very fragile, distension usually 
causes the formation of petechiae. 

Very little is known about the hysteroscopically 
detectable subtle endometrial changes such as small 
polyps, marked and moderate mucosal elevations, 
endometrial hypervascularisation and diffuse poly- 
posis (Figure 2.5b). 

Localised aberration of the vascular architecture of 
the endometrium could be an important lesion, and 
its visualisation is only possible by hysteroscopy. 

Generalised hypervascularisation of the endome- 
trium is often seen in the presence of a large 
intrauterine or intramural myoma, but can also been 
seen as a solitary finding (Figure 2.5d). It is our 
experience that endometrial hypervascularisation. 



defined as a significantly increased amount of vessels 
in the proliferative phase or a reddish endometrium 
in which the white openings of the glands produce the 
typical strawberry-like pattern (Figure 2.5c), can be 
diagnosed only by hysteroscopic visualisation. Neither 
cervical microbiology nor histology seems to have any 
diagnostic value in those cases. 

The discovery of necrotic tissue can indicate blood 
clots, fibrin deposits or decidual casts. Exophytic 
lesions usually indicate a carcinoma. 



2.3. 2.3 Correlation with Histology? 

In our view direct visualisation of the endometrium 
is far superior to blind or indirect interpretation of 
the uterine mucosa. Using fractionated curettage, 
which is still often conducted as a sole measure, 
intrauterine polyps, myomas or early stages of 
endometrial carcinomas might escape diagnosis. 

In cases of endometrial carcinoma, a preoperative 
staging via hysteroscopy is possible with great 
accuracy. However, this does not mean that 
hysteroscopy equals histology. 

An atrophic, pale endometrium with small 
petechiae (due to the distension of the cavity) will 
indeed be recognised easily, even by the inexper- 
ienced hysteroscopist. The correct diagnosis of a 
functional endometrium can easily be made just by 
looking at the vascular pattern and the glandular 
openings. 

Abnormal mucosal changes such as hypervascu- 
larisation, moderate or marked elevations, diffuse 
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polyposis or exophytic- necrotic lesions should 
always be the subject of histological examination. 

Irregular, exophytic lesions featuring anarchic 
vascularisation will mostly be confirmed as being 
carcinomatous. 

More difficult to interpret are the moderate or 
marked mucosal elevations. They correlate with a 
large variety of histological diagnoses. In those cases 
it has been proven that the eye-directed biopsy for 
histological examination is absolutely necessary to 
establish a correct diagnosis. 

2.3.2A Technique of Tissue Biopsy for 
Histological Examination 

The aim of office hysteroscopy is to differentiate 
normal from abnormal findings. In cases of 
uncertainty or evident pathology, the hysteroscopic 
procedure should always be accompanied by tissue 
sampling for histological analysis. 

The sampling may be performed in one of three 
ways, depending on the hysteroscopic findings (general- 
ised lesion, localised lesion or major pathology). 

In the case of a generalised lesion, a representa- 
tive sample of the endometrium is taken with a 
3 mm diameter hand-suction curette (pipelle de 
Cornier). This procedure can easily be done at the 
same time as the diagnostic hysteroscopy. 

In the case of marked or moderate mucosal 
elevation, localised abnormal vascular patterns, or 
in the presence of a small polyp, biopsy under direct 



Figure 2.5 Subtle lesions, 
a Cervical polyp, 
b Diffuse polyposis, c Hyper- 
vascularisation, strawberry- 
like pattern, d Hypervascu- 
larisation, significantly 
d increased amount of vessels. 

vision or resection of the polyp should be 
performed. 

The new mini-hysteroscopic instrumentation al- 
ready offers rigid optical systems with double-flow 
sheath and a maximal total diameter of 5.5 mm, 
accessible for 15 French instrumentation. The fibre- 
optics offer the same possibilities with an instru- 
ment of total diameter less than 4 mm. With this 
instrumentation set-up, the procedure can be 
performed in an office environment without major 
patient discomfort. 

For major pathology such as large polyps, 
myomas and complicated or combined pathology, 
where continuous flow and possibly diathermy are 
required, we prefer hospitalisation with the avail- 
ability of loco-regional or general anaesthesia to 
establish a diagnosis and perform the treatment in 
the same procedure. 



2.4 Feasibility of Office Hysteroscopy 

Office hysteroscopy is only slowly gaining 
acceptance. The reason appears to be the false 
perception of low patient tolerance. Recently, new 
mini-hysteroscopic instruments have been 
developed that allow a virtually pain-free examina- 
tion with more than adequate visual information 
about the uterine cavity. 

In order to score objectively the pain associated 
with office hysteroscopy and to analyse the variables 
influencing it, a multicentre randomised controlled 
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One vagitial tidivorv 


No vaginal ildivfry 
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One vaginal tlcliviry 


No vagmal lU'livcry 


VS mm 


0 (OS.) 


5 ( 'V'„l 


S.O mrn 


25 (10%) 


10 ( 40%.) 


chi' p ' D.05 







Study aims to enrol 600 patients. The study is 
stratified for instrumentation (3.5 mm versus 
5.0 mm), previous experience of the surgeon (trainee 
versus experience of more than 1000 office 
procedures) and previous vaginal delivery (one or 
more versus no vaginal delivery). Patients who have 
had cervical surgery are not included in the study. 
Every examination is documented on a pre-designed 
form and on a videoprint in a standardised way. 
Immediately after the procedure the patients are 
asked to score the pain from 0 to 10 on a visual 
analogue scale. 

The procedure is classified as a failure when the 
patient does not tolerate the pain or when the 
surgeon cannot visualise the uterine cavity suffi- 
ciently for appropriate diagnosis. Sufficient visuali- 
sation is agreed only if a third party can confirm the 
diagnosis on the videoprint documentation. 

So far, 222 patients have been included in the 
study. The pain score was significantly lower in the 
3.5 mm hysteroscopic system group (Table 2.3). 
There were relatively more procedural failures in 
the 5.0 mm group (Table 2.3). There was a tendency 
for the pain score to be lower in patients who had 
delivered vaginally at least once, but this effect did 
not reach significance. 



2.5 Risks of Office Hysteroscopy 

Analysis of the first 4204 outpatient hysteroscopies 
performed with a standard 5 mm hysteroscope and 
CO 2 gas as distension medium shows that seven 
complications were recorded, none of which 
required hospitalisation (Table 2.4). 

Although CO 2 gas has been generally used as a 
distension medium, reports on embolism can 
seldom be found in the literature. Experience, 
combined with reduction of the instrument dia- 
meter and a change of distension medium to the 
non-irritating saline solution, probably explain why 
no further complications have been recorded during 
office hysteroscopy since 1989. 



2.6 Conclusions 

The results of the interim analysis on the feasibility 
of hysteroscopy in an office environment show that 
the vast majority of patients tolerate office hystero- 
scopy without analgesia very well. Depending on the 
obstetric history, the average pain score for the 
3.5 mm hysteroscope ranged from 1.2 to 1.7 on a 
scale of 10. 

A prospective, randomised, blinded study was 
conducted by Tur Kaspa et al^^ to compare the use 
of a balloon catheter for performing hysterosalpin- 
gography with the use of a traditional metal cannula. 
Their findings show that both the balloon catheter 
and the traditional metal cannula provoke signifi- 
cantly more pain (3.8 zb 2.0 and 5.6 di 2; on a scale of 
1-10) than an office hysteroscopy using the 3.5 mm 
hysteroscope. Those findings would suggest that 
hysteroscopy is a less invasive examination than 
hysterosalpingography or contrast sonography, 
which uses a similar balloon catheter. 

In addition, the low failure rates, even in patients 
with primary infertility and postmenopausal status, 
suggest that mini-hysteroscopic instruments are 
the instruments of choice. Even without assistance, 
the procedure usually takes no longer than 
5 minutes. 

The high patient compliance, the low failure rate 
and low complication rate observed during mini- 
hysteroscopy enable us to integrate hysteroscopy as 
a first-line diagnostic procedure in daily gynaecolo- 
gical practice. With the mini-hysteroscopic system it 
is easier to insert the scope in an atraumatic way, 
thus preventing artefacts and iatrogenic pathology. 
Furthermore, this equipment offers a continuous 
flow system in cases of uterine bleeding, without 
enlarging the total instrument diameter. 

The use of saline as a distension medium 
improves the diagnostic capacity for subtle endo- 
metrial lesions and reduces pain and irritation. In a 
prospective study, Nagele et al demonstrated that 
the use of CO 2 during office hysteroscopy increased 
patient discomfort during the examination 
compared with the use of saline distension medium.^ 

The technique is certainly not more difficult than 
a contrast sonography and the information gathered 
by direct visualisation remains the gold standard. 

The diagnostic work-up in abnormal uterine bleed- 
ing is standardised by a thorough anamnesis, clinical 
examination, vaginal sonography and blood sampling 
for evaluation of haematology, endocrinology and 
coagulation parameters. Frequently a decision about 
treatment, expectant management or more invasive 
procedures such as D&C is taken at this phase. 

Introducing the ambulatory mini-hysteroscopy 
with or without direct tissue biopsy in a first-line 
diagnostic model provides both gynaecologist and 
patient with appropriate and valuable information 
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Tiblf 2.4. Complications in 
hvsteroscopies ( 1982-1989) 


4204 conventioriAl offtcr 


t'ornplicatinns 


No. % 


Fundal |>crforation 


2 


Prolonged vagal reaction 


4 


Epileptic insult 


1 


Infections 


0 


Total 


7 0.16 



regarding the possible intrauterine causes of abnor- 
mal uterine bleeding. 

An explanation of the diagnostic findings to the 
patient and her partner before surgery or medical 
treatment has the benefit of obtaining fully informed 
consent. In addition, if the findings are of doubtful 
clinical significance, the evolution can be evaluated by 
a repeat procedure and the effect of surgery or drug 
treatment on the evolution of the disease can be more 
readily controlled by a second-look procedure. 

Based on data in the current literature and on our 
own experience, hospital admissions for D&C can be 
avoided in more than 50% of women who undergo 
(mini)-hysteroscopy for abnormal uterine bleeding. 
The office setting provides not only a major cost 
saving, but also a less alienating environment for the 
patient. The resulting increase in effectiveness and 
cost-benefit along with decreased patient morbidity 
could be very significant. 

With the use of video equipment, all the findings 
can be documented and archived in an appropriate 
way (video documentation, videoprint or direct 
archiving of images in the computer). In addition, 
patient compliance is greatly increased by instant 
video-feedback. 

The perfect imaging of the mini-hysteroscopes, 
the possibility of documentation and the high 
patient compliance should guarantee the wide 
application of diagnostic hysteroscopy in an office 
environment, although the technique requires train- 
ing, is characterised by a slow learning curve and in 
most countries lacks adequate reimbursement as an 
office procedure. 

Mini-hysteroscopy plays a key role in the 
diagnosis of abnormal uterine bleeding; it is a 
primary investigation tool in infertility work-up; it is 
the ideal screening method for endometrial changes 
in patients taking hormone replacement therapy or 
anti-oestrogen adjuvant treatment;^’^ and it is help- 
ful in the interpretation of uncertain findings in 
other diagnostic techniques such as ultrasound, 
magnetic resonance imaging, blind biopsy or 
hysterosalpingography. 



In the diagnosis of pathology such as myomas, 
polyps, synechiae or subtle endometrial lesions, 
mini-hysteroscopy remains an extremely valuable 
tool to help interpret the sonographic findings or to 
identify the problem in the case of negative 
sonography. Both transvaginal sonography and 
mini-hysteroscopy have their place in first-line office 
diagnostic procedures. 
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Chapter 3 

Hysteroscopic Fibroid Resection 



Sjoerd de Blok 



3.1 Introduction 

Myomas are the most common benign neoplasms of 
the uterine wall. It is estimated that fibroids can be 
found in about 25% of women over 35 years, 
although exact figures are unknown. The growth of 
fibroids depends on hormonal stimulation, so they 
are seldom found before puberty or after the 
menopause. In daily clinical practice, fibroids are a 
disease of the fourth and fifth decades. 

Fibroids are composed of smooth muscle cells 
and connective tissue; they are usually more or less 
round in shape and embedded in a pseudocapsula, 
making hysteroscopic and laparoscopic peeling 
possible. Fibroids may be left untreated if they do 
not cause symptoms. Depending on the size and the 
vascular supply, fibroids can degenerate, become 
calcified or become infarcted with central haemor- 
rhage. In classical gynaecology, fibroids may be 
subdivided according to their location in the uterine 
wall: subserous, intramural or submucous. With the 
introduction of diagnostic hysteroscopy, it is now 
possible to visualise intracavity (submucous) 
fibroids. 

Menstrual disorders can first be controlled with 
the use of drugs that regulate the ovarian-uterine 
axis. The only drugs that have more or less specific 
actions on fibroids are gonadotrophin-releasing 
hormone (GnRFI) analogues. However, these have 
several side- effects, including rapid regrowth of 
fibroids after therapy is stopped. Gonadotrophin- 
releasing hormone analogues are used to reduce the 
size and vascular architecture of the fibroids prior to 
surgical treatment. Antagonists have an important 
role, resulting in a 35% reduction of volume within 3 
weeks of treatment. 

Hysteroscopy has been developed as a superior 
technique for the diagnosis and treatment of 
intracavity pathology with the introduction of new 
generations of instruments.^’^ 



In 1978, Neuwirth first described the possibility of 
hysteroscopic resection of fibroids using a urological 
resectoscope and 32% dextran 70 as distension 
medium.^ Hallez et al introduced the use of 
continuous-flow hysteroresectoscopy with low-visc- 
osity fluid distension in 1987.^ These studies clearly 
demonstrated use of the hysteroresectoscope as an 
alternative to hysterectomy for the control of 
menorrhagia. 

Long-term follow-up studies showing success rates 
of 91-96% with no need for further medical interven- 
tion for menstrual disorders have established hystero- 
scopic resection as an indispensable and effective tool 
for the treatment of intrauterine fibroids.^'^ 

In this chapter, clinical guidelines will be 
described for the use of hysteroscopic resection of 
intrauterine fibroids in daily gynaecological practice. 

3.2 Symptomatology, Diagnosis and 
Imaging 

Fibroids can be asymptomatic and detected by 
routine gynaecological examination or ultrasono- 
graphy. In 20-50% of affected women, fibroids cause 
symptoms of menstrual disorder, pain and mechan- 
ical effects on other organs adjacent to the uterus, 
depending on the size, number and location. 

Between 5 and 10% of patients with fibroids have 
a submucous localisation. In general, submucous 
fibroids are considered to be responsible for 
menstrual disorders and reproduction failure, 
although there are no evidence-based data in the 
literature for the latter. 

Menstrual disorders are associated with submu- 
cous localisation of fibroids causing direct mechan- 
ical lesions to the endometrium opposite the 
submucous fibroid or as a result of interaction with 
the vascular architecture of the endo- and myome- 
trium. Submucous fibroids are found significantly 



17 





18 



Sjoerd de Blok 



more often in patients with menorrhagia in 
combination with dysmenorrhoea, compared with 
patients with menorrhagia or metrorrhagia alone/ 

Hysteroscopy has developed into an indispensable 
tool for the diagnosis of intrauterine pathology in the 
past decade. In the clinical work-up of patients with 
suspected intrauterine pathology, the first step will be 
a transvaginal ultrasound scan to find pathology of 
the uterine wall or the uterine cavity. Dilatation and 
curettage is considered obsolete for the diagnosis of 
intrauterine disorders in patients with persistent 
abnormal uterine bleeding.^' 

In two-thirds of patients with abnormal uterine 
bleeding, no anomalies are found with hystero- 
scopy. These patients are classified as suffering 
from dysfunctional uterine bleeding, which needs 
hormonal therapy or endometrial ablation. With 
the introduction of transvaginal ultrasonography 
for the depiction of abnormal endometrium and 
intracavity pathology, patients who will benefit 
from hysteroscopy can be selected in the office, 
followed by an office hysteroscopy. The sensitivity 
of transvaginal sonography for intrauterine 
pathology is greater than 95% and the specificity 
for the distinction of polyps and fibroids is greater 
than 85% (Figure 3.1). The interpretation 
of the intramural extension of a submucous fibroid 
with transvaginal ultrasonography remains 
difficult. Due to the artefact of distension of the 
uterine cavity during hysteroscopy, the impression 
with transvaginal ultrasonography on the depth of 
intramural extension cannot be confirmed in most 
cases. The possibility of hysteroscopic resection 
can be judged only during diagnostic 
hysteroscopy. 

With hystero salpingography (HSG), fibroids can 
be visualised in the uterine cavity as a filling defect, 
but there are few data concerning HSG investigation 
in patients with abnormal uterine bleeding. Even in 
cases with known intrauterine fibroids, HSG 




Figure 3.1 Transvaginal ultrasound scan, showing a submucous 
fibroid. 



provides poor intracavity visualisation and reason- 
able visualisation of the lining of the cavity and the 
degree of distortion, which can also be caused by 
intramural fibroids. 

The definitive diagnosis of submucous fibroids is 
made with diagnostic hysteroscopy, preferably 
performed in an ambulant office setting with 
continuous-flow hysteroscopy, preventing poor vi- 
sibility in patients suffering from abnormal uterine 
bleeding. During diagnostic hysteroscopy, submu- 
cous fibroids can be mapped and classified. 

The European Society for Hysteroscopy has 
adapted a hysteroscopic classification, which takes 
into account the intramural extension and enables a 
prognosis on the resection of submucous fibroids to 
be made (Table 3.1, Figures 3.2 and 3.3). 

Occasionally, intramural extension is hard to 
predict with hysteroscopy; in these cases magnetic 
resonance imaging is superior to transvaginal 
sonography in distinguishing transmural fibroids 
and submucous fibroids, showing a sharp demarca- 
tion between normal myometrium and the fibroid 
pseudocapsula in T2-weighted sections. 

Transmural fibroids cannot be resected with the 
hysteroscope because of the high chance of perfora- 
tion of the uterine wall. Type II fibroids can be 



Table 3.1. Rumpean Society for Hysteroscopy dassificatiori of 
submucous fibroids according lo intramural extension^ 

Type 0 Pedunculated, no intramural extension 

Type 1 > 50% Intracavitary, < 50% intramural extension 

Type II < 50% Intracavitary, > 50% intramural extension 




Figure 3.2 Schematic classification of submucous fibroids. Type 0, 
pedunculated; type I, > 50% intracavitary; type II, < 50% 
intracavitary. 
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Figure 3.3 Hysteroscopic image, showing an example of a type 0 
fibroid. 



resected only if an adequate amount of normal 
myometrium is located behind the submucous 
fibroid (Figure 3.4). 



3.3 Hysteroscopic Resection 

3.3.1 Technique 

The Optimal technique for the treatment of sub- 
mucous fibroids is with the use of a specially 
designed hysteroresectoscope for high-frequency 
electroendosurgery. 

A standard hysteroresectoscope has a spring- 
loaded passive working element mounted with a 90° 
loop-wire electrode in a continuous-flow sheath 
system with a 12° wide-angle telescope. For fluid 
distension, low-viscosity fluids are recommended, 
such as sorbitol 4 or 5%, glycine, purisole or glucose 
5%. These low-viscosity fluids are electrolyte-free for 
the use of monopolar electrodes and are isotonic to 
enhance safety if resorption occurs. 

Distension during hysteroresection is preferably 
performed with specially designed hysteropump 
systems, which keep a preselected intrauterine 
pressure below ISOmmHg and adaptation of flow 
maximised at 450 ml per minute. These systems 
provide optimal visualisation during resection.^ 

The vascular architecture of the myometrium 
shows an increase of diameter of vessels from the 
basal lamina of the endometrium to the subserous 
areas. This anatomical architecture explains why 
resorption becomes significant when entering the 
myometrium with the resectoscope. During resec- 
tion of fibroids with intramural extension, this fact is 
responsible for resorption and fluid overload. 



The technique of fibroid resection consists of 
placing the cutting loop wire behind the fibroid and 
cutting under permanent visual control to prevent 
accidental perforation. Cutting is performed with 
pure cutting current or monitored automatically by 
the HF unit, depending on which brand is used. The 
pseudocapsula of the fibroid can be recognised as 




b 



Figure 3.4 a Transverse section with magnetic resonance imaging, 
showing a type I fibroid; hysteroresection is possible, 
b Midsagittal section with magnetic resonance imaging, showing 
a transverse submucous fibroid on the anterior uterine wall; 
hysteroresection is impossible. 
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pink healthy myometrium so that a complete 
resection can be achieved. 

To reduce operation time, preparation of fibroids 
with a GnRH analogue for 2 or 3 months is recom- 
mended. Fibroids and submucous fibroids will 
shrink up to 30% in diameter on ultrasound with 
this preparation.^^ It is not known whether use of 
GnRH analogues significantly influences operation 
time, fluid overload or efficacy of the procedure. As 
a result of fluid overload, a second or even 
sometimes a third procedure may be needed to 
achieve complete resection. The need for multiple 
procedures is dependent on the intramural exten- 
sion.^ Fluid overload is detected first by a reduction 
in CO 2 in the expired air from the lungs, followed by 
a decrease of blood pressure and oxygenation. When 
these signs are detected, the anaesthetist must 
respond appropriately. Constant electronic measur- 
ing of fluid loss is essential, and should appear on 
the monitor. Another technique is to add alcohol to 
the distension fluid and measure the expired volume 
of alcohol as a function of resorption. 

Fluid overload with resection of submucous 
fibroids is more closely related to the depth of 
intramural extension of the fibroids than to the 
operation time.^^ Fluid overload may be responsible 
for the hysteroresectoscopic procedure being aban- 
doned before the resection is complete. Complete 
resection of the intramural part of the fibroid is 
essential to prevent recurrence of abnormal uterine 
bleeding within half a year.^ 



3.3.2 Results 

Long-term follow-up data on hysteroscopic 
resection of fibroids for the treatment of submucous 
fibroids show excellent results of 90-95% success for 
the restoration of normal menstrual bleeding at 
5-9 years. These studies only described the resection 
of fibroids as a single procedure, without concomi- 
tant endometrial resection. 



3.4 Conclusions 

Submucous fibroids cause menorrhagia rather than 
metrorrhagia. Suspected submucous fibroids are 
best investigated using transvaginal ultrasonogra- 
phy. If confirmed with this procedure, the final 
diagnosis is made with an outpatient diagnostic 
hysteroscopy by an endoscopist who is fully trained 
to classify the fibroid according to the intramural 
extension. Dilatation and curettage is considered 
obsolete for the removal or diagnosis of submucous 
fibroids. If no certain prediction can be made with 
diagnostic hysteroscopy and ultrasonography about 



the intramural extension or the presence of a 
transmural fibroid, a magnetic resonance scan is 
indispensable before safe resection can be offered to 
the patient. Preparation of the fibroids with GnRH 
analogues to facilitate endoresection is advised, but 
the benefits of this treatment have not been proven 
scientifically. 

Specialised instruments designed for hysteroscopic 
resection should be used. Special attention must be 
given to the fluid overload, which is related to the 
depth of intramural extension of the submucous 
fibroids, rather than to operating time. Constant 
monitoring of fluid balance is mandatory for safe 
surgery. The fluid balance must be indicated on the 
monitor. The operating room staff must be trained in 
signs of fluid overload and adequate management. 

Long-term follow-up results show that hystero- 
scopic endoresection is a superior technique for the 
treatment of menorrhagia caused by submucous 
fibroids. The role of fibroid resection in infertility is 
anecdotal and lacks evidence-based data. 
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4.1 Introduction 

Transcervical resection of the endometrium (TCRE) 
and of fibroids (TCRF) are alternatives to hyster- 
ectomy in the treatment of dysfunctional bleeding. 
The operation is more likely to be successful if 
patients are carefully selected. Patients who consider 
TCRE must be aware that further childbearing 
cannot be considered.^ 

The indications for TCRE are gradually evolving. 
In 1987, the indications were described by 
DeCherney: contraindication for general anaesthe- 
sia, refusal to undergo a hysterectomy and haemor- 
rhagic dis-orders.^ In 1991, it was agreed that TCRE 
was indicated for abnormal menstrual bleeding 
justify^ing a hysterectomy, which usually meant that 
conservative therapy had been unsuccessful or had 
failed. The uterus had to be smaller than 

12 weeks of amenorrhoea, fibroids had to be 
submucous and smaller than 5cm in diameter on 
ultrasound scan or hysteroscopy. Women with other 
gynaecological diseases such as endometriosis or 
uterine prolapse were advised against TCRE, 
because of the likelihood of further surgery.^ 

Today, more women are aware of the new 
possibilities and the absolute prerequisite of severe 
symptoms justifying hysterectomy is no longer 
valid. Furthermore, many women suffering from 
anaemia and menorrhagia can avoid long-term oral 
drug treatment, which is often associated with 
adverse effects and poor patient compliance. 



4.2 Histology 

Any malignancy must be ruled out. A preoperative 
cervical smear and histological samples from the 
uterine cavity using either the Pipelle or Vabra 



method are mandatory.^ These sampling techniques 
provide an adequate specimen for histological 
analysis and a correct diagnosis.^’^ 

Removal of the endometrium has gained popu- 
larity in Europe because it allows double-checking of 
the endometrial histology. Malignancies of the 
endometrium have been detected in specimens 
obtained from the resection. In studies on women 
with irregular and postmenopausal bleeding who 
had been investigated preoperatively, four patients 
were found to have a carcinoma of the endometrium 
after TCRE.^’^° Most endometrial cancers are 
diagnosed in postmenopausal women and the 
incidence reaches a peak in women aged between 
65 and 74 years of age. Ninety-five per cent of all 
new endometrial cancers detected are found in 
women aged more than 50 years (Norwegian Cancer 
Registry, 1987). 

Women with atypical or adenomatous hyperpla- 
sia should not undergo a TCRE because of the risk 
of later malignancy. The preinvasive nature of 
atypical endometrial hyperplasia is well established, 
with a risk for malignant transformation of 23% 
over 11 years. However, cystic glandular hyper- 
plasia without atypia is not a contraindication for 
operation. Women with cervical dysplasia should be 
treated in the usual way and this is not a contra- 
indication to TCRE. 



4.3 Fibroids 

Submucous fibroids are the most frequent cause of 
menorrhagia. Their incidence in menorrhagia is 
estimated to be around 20% when diagnosed by 
bimanual palpatio n.^^ Transvaginal ultrasonography 
(TVS) is a more accurate diagnostic method. The 
use of fluid instillation enhances the specificity for 
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and the mapping of fibroids/^ Hysteroscopy can be 
used to detect uterine fibroids in a substantial 
number of patients with menorrhagia/^’^^ 

In our series of 360 patients, all referred by general 
practitioners for abnormal bleeding and undergoing 
TCRE, fibroids were detected in 120 (33%). It is 
generally agreed that the uterus should be smaller 
than 12 weeks amenorrhoea, the hysterometry should 
be less than 12 cm and the maximum size of 
intracavity fibroids should not exceed 5 cm for TCRF.^ 
These limitations are imposed by the equipment; both 
the resectoscope and the electrical sling would be too 
small for handling larger uteri or fibroids. However, in 
most cases, larger uteri or larger or multiple fibroids 
would create additional symptomatology in these 
patients, which would justify another surgical 
approach, including hysterectomy.^^ The location of 
the fibroid is another important aspect because 
complete resection improves long-term outcome 
after TCRE and TCRE as a treatment for uterine 
bleeding. In cases of marked intramural extension, 
different techniques such as abdominal myomect- 
omy could be applied. Therefore, it is essential to 
have accurate knowledge about the size, number 
and localisation of fibroids preoperatively. 

4.4 Ultrasound 

Transvaginal ultrasonography is a non-in vasive, 
accurate and cost-effective procedure, which has 
become an important investigation in modern 
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gynaecological practice. Preoperative selection of 
suitable cases with TVS may improve the success 
rate after TCRE even further, thereby avoiding 
additional surgery. A preoperative ultrasound scan 
was performed in our patients and three parameters 
were assessed. 

The anterior/posterior (AP) diameter of the 
uterus was measured, giving an accurate indication 
of its size. Smaller transverse and AP diameters of 
the uterus appear to predict a more successful 
outcome. Significant reductions in the AP diameter 
were measured in the successful group when 
assessed 3 months postoperatively.^^ Peroperative 
problems with irrigation solution were more 
pronounced in patients with AP diameter > 55 mm 
(hystero salpingography). 

The maximum thickness of the endometrium 
(double layer) was measured on a midline sagittal 
uterine section at the level of maximum AP 
dimension of the uterus. A double layer < 8.29 mm 
was more likely to lead to amenorrhoea 1 year after 
TCRE (hysterosalpingography). 

A classification system has been developed for 
submucous fibroids on TVS. Pedunculated 
submucous fibroids without intramural extension 
are classified as type 0 fibroids. Type I is when the 
submucous fibroid is sessile and the intramural part 
is less than 50%. With an intramural extension of 
50% or more, the fibroid is classified as type II 
(Figure 4.1). The degree of intramural extension can 
be assessed by observing the angle of the fibroid 
with the endometrium at the attachment to the 
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Figure 4.1 Transvaginal ultra- 
sound scan showing subser- 
ous, intramural (type II) and 
submucous (type I) fibroids. 
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uterine wall/^ Types II and I require a different 
technique, which often needs to be repeated. 
Knowledge of the type of fibroid is essential 
preoperatively, so that the operator is aware of what 
kind of problems to expect. 



4.5 Pelvic Pain 

A large indistinct group of patients suffer from 
pelvic pain. Three indications account for over half 
of the hysterectomies performed in the USA: 
leiomyomas, dysfunctional uterine bleeding and 
pelvic relaxation. A variable degree of pain was an 
additional indication for these hysterectomies.^^ 
Pelvic pain originating outside the uterus, from 
endometriosis or adhesions, for example, requires 
another approach to both diagnosis and treatment. 
Both diagnosis and differentiation of the reasons 
behind the pain may be difficult; however, TORE or 
TCRF is beneficial, whether or not menorrhagia is 
accompanied by dysmenorrhoea.^ Our own results 
indicate the same tendency: menstrual pain is 
reduced after TORE. However, pain that is not 
accompanied by dysmenorrhoea should be treated 
in the usual manner. 



4.6 Age 

Transcervical resection of the endometrium is an 
irreversible treatment and should be offered only 
to patients who have finished childbearing. This 
usually means that only patients older than 25 
years should be offered TORE or TCRF: 25 years is 
the age for legal sterilisation in Scandinavian 
countries. The prevalence of menorrhagia is lowest 
in young women and highest in women in their 
50s; parity is also a factor that may increase the 
tendency of bleeding disorders.^^ 

In our study of 350 patients undergoing TCRE, 
the mean age was 44.3 (6.78), range 27-85 
years (O. Istre, thesis ISBN 1996, 82-91675-05-81). 
Thirteen of these patients were more than 
55 years of age; the histological results were six with 
hyperplasia, four with polyps, one secretory, one 
proliferative and one atrophic. These findings are in 
accordance with those of Brooks et al, who 
performed TCRE in 26 patients aged 50 years and 
older.^^ Thirteen of the patients were on hormone 
replacement therapy and suffered from metrorrha- 
gia; 23 of the 26 patients became amenorrhoeic.^^ In 
my opinion, therefore, there should be no older age 
limit for the performance of TCRE. 



4.7 Operative Complications 

4.7.1 Perforation 

The most dangerous complication during hystero- 
scopic surgery is perforation, as adjacent organs 
may be damaged. In larger series of TCRE, the 
incidence of perforation is limited. Magos reported 
four perforations in 250 patients and Rankin 
reported two perforations in 400 patients.^’^® In 
our series of 375 patients, there were nine perfora- 
tions, significantly more occurring during the first 
50 consecutive operations.^ 

In cases of perforation during hysteroscopy, 
laparotomy seems to be unnecessary; when our 
patients were observed in the ward, no complica- 
tions apart from the perforation were observed. 
Bowel injury is the most serious complication 
after TCRE. It is believed to be a result of direct 
damage with the resectoscope on the bowel 
surface,^^’^^ although most reports of bowel injury 
result from ablation techniques such as rollerball 
and Nd:YAG lasers.^^’^^ During ablation techni- 
ques there is immediate visible thermal injury of 
at least 5 mm depth, which is increased when the 
energy source is maintained at the same spot for 
long periods.^^”^^ 

During hysteroscopic surgery in our patients, an 
intrauterine pressure of about lOOmmHg is used to 
achieve sufficient distension of the cavity, and the 
intestines are probably flushed away in cases of 
perforation, with immediate cooling of the resection 
sling.^ Finishing the operation after a perforation 
can be difficult, but in the absence of major intra- 
abdominal trauma, the perforation can be sutured 
by laparoscopy and the resection continued.^® 



4.7.2 Absorption of Irrigation Media 

Another complication of TCRE is the transurethral 
resection of the prostate (TURP) syndrome, which is 
a clinical entity related to massive absorption of the 
irrigating solution.^^’^^ Although toxic effects of 
glycine and its metabolites may contribute to the 
syndrome, absorption of water with dilutional 
hyponatraemia, water intoxication, cerebral oedema 
and cardiac overload are considered the main 
characteristics.^^'^^ Absorption of the irrigating 
medium is presumably related to the intrauterine 
pressure applied during the procedure. 

In our patients, a maximum pressure of about 
lOOmmHg was applied to the infusion system, but 
it is difficult to assess the intrauterine pressure 
because of a decrease in pressure along the infusion 
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line and the application of suction to the effluent. 
Although the actual pressure probably exceeded the 
low levels recommended during resection of the 
prostate, the venous systems of the prostate and 
the myometrium are not comparable. The results of 
our study suggest that, with adequate peroperative 
control, pressures up to lOOmmHg can be applied 
within the uterine cavity without occurrence of 
marked TURP syndrome-like complications, as 
shown by serum sodium levels immediately after 
TCRE (Figure 4.2). 

In our studies, we have demonstrated minor 
changes in the coagulation parameters, with more 
marked changes after absorption of significant 
amounts of the glycine solution. While the observed 
decrease in the levels of thrombocytes, haptoglobin 
and fibrinogen may be explained in part by simple 
dilution, absorption of the hypo-osmotic glycine 
solution (about 200mOsmol/l) may have caused 
some degree of haemolysis as well. Moreover, the 
increased levels of D-dimers probably reflect acti- 
vated coagulation states associated with continuous 
and latent formation of thrombin and the onset of 
reactive fibrinolysis. Such changes are common after 
major operative procedures and seem to occur after 
TCRE as well. However, these changes appear to 
have limited clinical implications. Other papers have 
demonstrated positive fibrinogen split product in 
cases of glycine absorption and recommend limiting 
the input pressure.^^ 

During TCRE using 1.5% glycine as irrigation 
solution, about one in three patients experiences 
post-surgical nausea.^^ These patients had all 
absorbed significant amounts of glycine together 
with the water solvent, leading to high plasma levels 
of glycine, ranging from 5000 to 18 000 micromoles 
per litre (normal plasma levels of glycine 110-330 
micromoles per litre). Glycine is the simplest amino 
acid and undergoes a variety of metabolic reactions, 
largely of synthetic nature. Conversion to serine is 
one of the dominating pathways when there is 



excess glycine available.^^ Thus, the finding that the 
plasma serine level of the patients with nausea is 
high several hours after surgery is most likely 
explained by conversion of glycine to serine. The 
secondary excess of serine may interact with 
cystathionine, leading to increased cysteine. In- 
creased serum levels of nine amino acids, including 
glycine, are found after TCRE (Table 4.1). The high 
plasma levels of glycine and its secondary products 
may be responsible for some of the toxic symptoms 
observed after absorption of the irrigating glycine 
solution during TCRE. This absorption probably 
occurs mainly into vessels opened during the 
procedure, as no significant correlation between 
the peroperative glycine deficit and the operation 
time or the total amount of glycine used could be 
demonstrated in our study, in line with previous 
findings from our group.^° 

Patients with a glycine deficit of 1000 ml or more, 
or a decrease in serum sodium levels of 10 mmol/1 or 
more, all experienced nausea and had a diagnosis of 
cerebral oedema on computed tomography scan 
(Figure 4.3). The results suggest that discrete 
cerebral oedema may contribute to the development 
of postoperative nausea in patients undergoing 
transcervical surgery with significant absorption of 
the glycine irrigating solution. 



Tftbk 4.1. ('hange* Ui plasma levels of amino acids after 
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Figure 4.3 Decrease in serum sodium levels and glycine deficit 
after transcervical resection of the endometrium. The black circles 
represent patients with oedema. 

4.7.3 Irrigation Solutions: The Future 

Although glycine 1.5% has traditionally been used 
for resectoscopic procedures, alternative irrigating 
solutions should now be actively sought. Moreover, 
the data available demonstrate that careful monitor- 
ing of the inflow pressure and the fluid absorption 
during hysteroscopic surgery is mandatory. 

New hysteroscopes and resectoscopes with contin- 
uous-flow designs have greatly facilitated diagnostic 
and therapeutic hysteroscopy. Saline is the ideal 
distending medium for hysteroscopic procedures in 
which mechanical or bipolar instruments are used; 5% 
mannitol may be the safest medium for traditional 
resectoscopic surgery. Regardless of the medium 
chosen, careful fluid monitoring is essential.^^ 

Bipolar equipment for hysteroscopic surgery is 
being developed as a second-generation tool in the 
treatment of fibroids, polyps and menorrhagia. 
Insufficient data exist to be able to recommend the 
maximum quantity of fluid that should be absorbed. 
However, theoretical consideration would allow a 
higher deficit to be accepted. The serum sodium 
level will be stable, but the bolus of fluid volume can 
create high pressure to the left cardiac system and 
subsequently pulmonary and brain oedema. The 
volume of saline allowed during these circumstances 
remains to be determined.^^ 



4.7.4 Haemorrhage 

Peroperative heavy bleeding is uncommon during 
TCRE. Of 250 patients, Magos reported only one 



who required uterine tamponade.^ In Rankin’s series 
of 400 consecutive patients, four had excessive 
bleeding necessitating uterine tamponade. In a 
survey of the British Society for Gynaecological 
Endoscopy, heavy bleeding was encountered per- or 
postoperatively in eight of 4038 patients.^^ 

In our study, peroperative heavy bleeding was 
encountered in 19 patients, necessitating tamponade 
using a Foley catheter chariere 24 filled with 30 ml 
saline. The high number of tamponades compared 
with other publications^’^® may be because of 
cautious handling by the operator. On the other 
hand, tamponade will certainly result in a better 
postoperative haemoglobin concentration. The 
preoperative haemoglobin level in our study was 
12.5 mmol/1, decreasing to 10.4 mmol/1 in the 
19 patients treated with tamponade, compared with 
12.5 decreasing to 11.6 in patients not treated with 
tamponade. 



4.7.5 Infections 

Postoperative infection was defined as pain, odour, 
fever > 38°C and increase in laboratory infection 
parameters. Infection was encountered in 18 (4.8%) of 
370 patients in our series. Five of these patients were 
readmitted to hospital and treated with antibiotics, 
and the other 13 were treated on an outpatient basis. 
Peroperative antibiotic prophylaxis was not given. 

In the British Society for Gynaecological Endo- 
scopy survey, only 39 (1%) patients had post- 
operative infections; antibiotic prophylaxis was not 
mentioned in the survey.^^ As the questionnaire was 
only sent to the surgeon s, the number of infections 
may have been underestimated. Some of the minor 
infections may have been treated by the local GP 
without the gynaecologist’s knowledge. Although the 
incidence of postoperative infection is modest, in 
my opinion it would not justify peroperative 
antibiotic prophylaxis. However, patients who have 
a history of pelvic inflammatory disease may be at 
risk of developing infections. Prophylactic antibio- 
tics during operative hysteroscopy appear to be 
effective in preventing infections in these patients. 



4.8 Late Complications after TCRE 

4.8.1 Pain and Persistent Adenomyosis 

Adenomyosis is defined as the presence of endo- 
metrial glands in the myometrium with no connec- 
tion to the endometrial mucosa. In our study, 
adenomyosis was found in the resected uterus in 94 



3000 : 

I 

2500 ^ 
2000 : 



E 




1000 ■ 
500 




Transcervical Resection of the Endometrium: Results and Complications 



27 



(35.3%) of 271 patients not exposed to hysterectomy 
or repeated resection. In the hysterectomy (n = 21) 
and repeated resection (n = 31) groups, adenomyo- 
sis was found in 46%, and intolerable pain was the 
main indication for hysterectomy or repeated 
resection when TCRE had failed. 

There were no differences in the bleeding pattern 
between the groups with or without adenomyosis 
before and after the operation. By contrast, there 
were significant differences in the degree of 
preoperative pain in these groups. In patients with 
adenomyosis, 77% complained of dysmenorrhoea 
preoperatively. In the group without primary 
adenomyosis, 44% complained of dysmenorrhoea 
prior to the operation. Pain 1 year after TCRE was 
reduced to 11% and 13% respectively in these 
groups. It is difficult to understand why pain 
improves after TCRE, but reductions in bleeding 
intensity and pain often go together. 

Of 164 patients operated on 24-60 months 
previously who received a questionnaire about 
satisfaction with the result of the operation, only 
five (3%) reported de novo pain or pain that was 
worse than before the operation. 

It is possible that only minimal adenomyosis 
(adenomyosis subbasalis grade I), within one low- 
power field from the basalis, is treated by TCRE.'^^ 
The resectoscope removes 4 mm of the endome- 
trium and myometrium, thus removing all grade I 
adenomyosis. Our data are in agreement with those 
of other authors, that adenomyosis is not associated 
with adverse effects after TCRE.^ By contrast, many 
cases of treatment failures, repeated resection or 
subsequent hysterectomy showed evidence of more 
extensive invasion (grade II and III adenomyosis). 

The incidence of adenomyosis after hysterect- 
omy has been reported to range from 20 to 60%, as 
pathologists have different interpretations of 
adenomyosis. Some authors have found that 40% of 
women undergoing TCRE have superficial adeno- 
myosis.^^ More than 60% of patients with detectable 
adenomyosis suffer from meno/metrorrhagia and 
30% complain of severe dysmenorrhoea - the 
classical symptom complex.^^ These observations 
agree with our observations, combinations of pain 
and bleeding problems being the main symptoms in 
patients with adenomyosis. 

Adenomyosis has been described as being 
diagnostically elusive because of the difficulty in 
clinical identification and the unknown aetiology. 
Hysterectomy still remains the mainstay of diag- 
nosis and treatment. Resectoscopic treatment has 
been proposed in some mild forms of adenomyosis 
to avoid hysterectomy. It is important to adopt 
standard histological criteria for adenomyosis.^^’^^’^^ 
The chips removed with the resectoscope provide 
excellent specimens for histological examination. 
Thus, resection may offer an opportunity to make a 



reliable diagnosis of adenomyosis.^^ For this purpose, 
however, the resected specimens should be sliced 
perpendicular to the mucosal surface after fixation, 
preferentially in transverse sections, and oriented 
when embedded in paraffin. If treated in this way, the 
carefully resected specimens will almost always 
constitute a useful tissue preparation for diagnostic 
purposes, obviously superior to the tissue fragments 
normally obtained by conventional curettage.^^ 



4.8.2 Tubal Patency and Pregnancy after 
TCRE 

Hysteroscopic sterilisation using electrocoagulation 
would be appropriate during TCRE. Previous 
investigation showed an overall bilateral tubal 
occlusion rate of 80%, confirmed by hysterosalpin- 
gography (Figure 4.4).^^ In the 1970s there was great 
interest in methods to occlude the fallopian tubes at 
their uterotubal ostia. The potential advantages of a 
transcervical operation are elimination of an 
abdominal incision and possible adhesions. Electro- 
coagulation of the uterotubal ostia fell into disfavour 
because of failure to occlude the ostia, arising from 
difficulties in locating the ostia, and problems with 
irrigation medium, current and equipment; this 
operation is best performed postmenstrually.^® 

We investigated tubal patency after TCRE by means 
of hysterosalpingography and found open tubes in six 
patients (> 10%). In a case report of a pregnancy 
after TCRE, the patient remained amenorrhoeic for 
18 months postoperatively until an unexpected 
pregnancy occurred. Information about tubal coa- 
gulation with the rollerball ablation technique is 
lacking.'^^ The risk of pregnancy after TCRE appears 
to be minimal, although patients cannot be assured 
that this is a sterilisation procedure. 

Reduced endometrium, fibrosis and granuloma- 
tous inflammation are additional factors leading to a 
decreased possibility for implantation. However, the 
potential for an unpredictable outcome in a 
subsequent pregnancy is prominent,^^’^^ therefore 
many authors recommend a sterilisation procedure 
to be performed during the initial operation. 

4.8.3 Haematometra and Pain after TCRE 

Obstruction of the lower parts of the uterine cavity 
would lead to pain and haematometra if hormonally 
active endometrium were present.^^ The value of 
TVS in diagnosing the cause of postoperative pain 
caused by haematometra is obvious. Appropriate 
treatment would be dilatation of the cervix or 
second-look resection with removal of residual 
endometrium. Fluid in the cavity without pain was 
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Figure 4.4 Hysterosalpingo- 
graphy examination of a 
uterine cavity with tubal 
occlusion 6 months after 
transcervical resection of the 
endometrium. 



confirmed in ten of our patients postoperatively. In 
another five patients the fluid in the uterus was 
accompanied by pain. It is difficult to decide by 
ultrasound whether or not the fluid is haematometra 
coming from active endometrial tissue, but it is 
more likely that patients with pain have small active 
endometrial glands. Moreover, TVS is useful in 
assessing cyclical postoperative pain and helping to 
differentiate between haematometra and adenomyo- 
sis, thus selecting further surgery. Haematometra 
will probably benefit from dilatation and hyster- 
ectomy is the treatment of choice in cases of 
adenomyosis.^^ Follow-up after endometrial resec- 
tion revealed a subgroup of women who developed 
late onset of pain with or without bleeding. 
Medroxyprogesterone acetate given at the time of 
surgery offers an advantage in terms of patient 
satisfaction.^^ 



4.8.4 Endometrial Cancer after TCRE 

Occlusion of the lower part of the cavity and cervical 
canal may result in haematometra and pain, and 
subsequently delay the diagnosis of endometrial 
cancer. Cervical stenosis, fibrotic changes or synae- 
chiae may obstruct the access to the cavity in some 
patients, and may cause delay of the normal 
symptoms when malignancy of the possible rem- 
nants of the endometrium takes place. A major 
concern voiced by critics of TCRE is the possibility 
that cryptic endometrial adenocarcinoma may 
develop after ablation. 

One case of endometrial cancer following 
coagulation with the rollerball has been reported. 
The patient remained amenorrhoeic for 5 years 



before presenting at admission with moderate 
bleeding of 3 weeks’ duration. Vaginal ultrasound 
examination may be of diagnostic value in such 
cases. A positive relationship between endometrial 
thickness and endometrial cancer has been estab- 
lished; no endometrial abnormalities have been 
found when the endometrium is less than 5 mm.^^ 
However, the case reported above was a patient 
with a high risk for developing endometrial cancer 
and the procedure was a rollerball ablation. Until 
now no cases of malignancies of the endometrium 
have been reported in patients who have undergone 
TCRE. However, bleeding after TCRE should not be 
assumed to be a result of treatment failure: 
endometrial carcinoma must be included in the 
differential diagnosis. In addition, a progestogen 
should be added to a regimen of oestrogen 
replacement. 



4.9 Long-term Follow-up 

4.9.1 Repeated Resection 

In our series, 693 patients had operations for 
menstrual bleeding disorders. During the 11 -year 
follow-up period, 118 of these underwent repeat 
resection and 85 had a hysterectomy, either because 
of a failure of the repeated procedure or for other 
reasons. 

The patient survey included a letter to 583 
patients. Patients not receiving a letter were: 15 
who were missing from the national registry; ten 
who had died during the follow-up period; 85 who 
had undergone a hysterectomy (the reasons were 
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analysed but they did not receive a letter). The first 
letter achieved a response rate of 87%. A second 
letter sent to the 73 patients who did not answer the 
first letter resulted in a total response from 555 
(95%) of the 583 patients. 

During the study period, 188 patients underwent a 
combined fibroid and endometrial resection and 480 
patients had endometrial resection in a normal 
uterus. There were differences between these 
patients with respect to age, dysmenorrhoea and 
previous sterilisation. In addition, adenomyosis was 
found in the histology specimen of some patients at 
the primary operation. 

Of the repeated resections, 33 (17.5%) took place in 
the 188 combined fibroid and endometrial resection 
group. Repeated resection was necessary in 86 (17.9%) 
of the 480 patients with no fibroids. However, pain 
was the major indication for repeat resection in both 
groups (33.3% and 47.7% respectively). 

In the fibroid group, 68% of the patients suffered 
from preoperative dysmenorrhoea, compared with 
46% in the non-fibroid group (p = 0.048) who 
underwent a repeat operation. However, periopera- 
tive findings of adenomyosis did not indicate a 
significantly higher incidence of repeat operation, 
nor did previous laparoscopic sterilisation (33% in 
the fibroid group and 48% in the non-fibroid group). 

Of the 33 patients in the fibroid group (n= 188) 
who had repeat treatment, 12 (36%) ended up with a 
hysterectomy. In the non-fibroid group (n = 480), 86 
patients had a repeat operation; of these, 21 (24%) 
eventually needed a hysterectomy. In most cases we 
found signs of cornual haematometra on TVS. Three 
patients had hysterectomy for reasons unrelated to 
the endometrial ablation procedure (two ovarian 
cysts and one ovarian cancer). The difference in 
rates of hysterectomy after repeat operation between 
the fibroid and the non-fibroid group is not 
significant with these small numbers. 

4.9.2 Discussion 

Pelvic pain and dysmenorrhoea are common 
symptoms in patients who are diagnosed as having 
uterine fibroids.^^ In our study, 65% of patients 
complained of menstrual pain. 

The strategy of performing combined myoma 
resection with endometrial ablation in women with 
symptomatic fibroids and bleeding is to reduce all 
subsequent surgery rates compared with endome- 
trial ablation alone.^^ In the fibroid group, 33 (17%) 
of 188 patients underwent repeated resection and 
the major indication was pain/bleeding (19 pa- 
tients). It was possible to treat 12 of these with a 
repeat operation. In the majority of patients an 
intracavity fibroid had undergone incomplete resec- 
tion at the first attempt as a result of surgical 



difficulties. There were other cases of undetected 
fibroids found on vaginal ultrasound. It is important 
to carry out a detailed preoperative evaluation in 
these cases. Persistence of symptoms such as 
bleeding and pain might be caused by other fibroids. 
The mechanism of their effect on menstrual blood 
loss is poorly understood, but rnsLy involve abnorm- 
alities of local venous drainage,^® as well as local 
changes in blood supply and the coagulation/ 
fibrinolysis system.^^’^^ However, removal of sub- 
mucous fibroids results in normalisation of the 
bleeding pattern in the majority of patients.^^ 

In our study, adenomyosis was found in 26% of 
patients in the fibroid group and 30.6% in the non- 
fibroid group. Adenomyosis was diagnosed when 
endometrial tissue was detected more than 3 mm 
below the endomyometrial interface in sections cut 
perpendicular to the long axis of the resected tissue 
strips, thus avoiding artefacts secondary to oblique 
sections. The finding of adenomyosis in the primary 
specimens did not significantly affect the incidence of 
later repeat resection or failure after the second 
resection. However, with long-term follow-up, a 
significant failure rate became evident, requiring a 
repeat hysteroscopic procedure or a hysterectomy. 
Deep adenomyosis is a major cause of these failures.^^ 
Our diagnosis of adenomyosis did not provide 
any information regarding deep adenomyosis; only 
the 3-4 mm of the myometrial/endometrial lining 
was investigated. It is likely that deep adenomyosis 
is the aetiological factor, as adenomyosis was 
present in 60% of hysterectomy specimens after 
failed treatment. Some authors have claimed that 
endometrial resection might induce adenomyosis.^^ 
However, remnants of endometrium not removed in 
the primary operation, which become occluded by 
the scarred uterus, might be the explanation for 
haematometra embedded in the myometrium.^ ^ 
Sterilisation was a predictor of pain after TCRE. 
Of the 118 patients who had repeated TCRE 
operations, 45% had been sterilised, compared with 
a lower incidence in the primary operations. It is 
possible that some of these patients experienced the 
postablation tubal sterilisation syndrome, caused by 
medial tubal accumulation of blood originating 
from residual cornual endometrium, as described 
after rollerball coagulation.^^ 

After repeated endometrial resection, hysterect- 
omy was necessary in 12 (36%) of 33 patients in the 
fibroid group and in 21 (24.4%) of 86 patients in the 
non-fibroid group. The repeated operation was 
therefore a wasted operation in more than one-fifth 
of these patients. How could we avoid these 
unnecessary operations? Correct selection of pa- 
tients is mandatory, using all available preoperative 
investigative modalities, including TVS, hystero- 
scopy and magnetic resonance imaging to obtain a 
clear picture of the uterus. One surgical technique is 
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to ensure removal of the endometrium in the 
cornual area to avoid relapses due to painful 
haematometra. Another technique is partial abla- 
tion, defined as ablation of only the anterior or 
posterior endometrial wall and avoidance of the 
cornual areas. This avoids formation of intrauterine 
adhesions that may lead to haematometra.^^ 

Adjuvant treatment with the levonorgestrel intrau- 
terine system may inhibit growth of the remnant of 
endometrium left behind after endometrial resection; 
however, this needs to be proven in clinical practice. 

4.10 Conclusions 

Surgical training is important when TCRE is per- 
formed. A significant number of operative complica- 
tions can be anticipated in the first 20 procedures, and 
those performing TCRE for the first time would be 
wise to seek supervision. The learning curve seems to 
flatten out, with little improvement in patient outcome 
when 100 procedures have been completed. 

Transvaginal ultrasound helps to identify uterine 
pathology and prognostic factors. Submucous fi- 
broids make no difference to the clinical outcome of 
TCRE, while the preoperative endometrial thickness 
does have a significant impact on the likelihood of 
achieving amenorrhoea after 1 year. The data 
suggest that there may be a useful role for agents 
that produce endometrial atrophy preoperatively, or 
that TCRE should be performed in the immediate 
postmenstrual phase of the cycle (5-10 days). 

Postoperative hyponatraemia and nausea after 
TCRE are correlated with the deficit of the irrigant 
fluid, but not with the operation time or the total 
amount of irrigant fluid used. We recommend that 
serum sodium should be measured during the 
postoperative period in patients with nausea and 
vomiting. 

Glycine, nine other amino acids and ammonia 
showed increased postoperative plasma levels, which 
were correlated with the absorption of the amount 
of irrigating glycine solution and the development of 
hyponatraemia. Minor activation of fibrinolysis and 
haemolysis were also seen. 

Nausea after TCRE with glycine 1.5% for irriga- 
tion may be partly explained by direct toxic effects 
of glycine and its secondary metabolites, in addition 
to the effects of water intoxication and hyponatrae- 
mia. Alternatives to glycine for creation of near- 
isotonic irrigating solutions are indicated. 

Patients with a glycine deficit of 1000 ml or more, 
or a decrease of serum sodium of 10 mmol/1 or 
more, all experienced nausea and cerebral oedema 
on computed tomography scan. The results suggest 
that discrete cerebral oedema may contribute to the 
development of postoperative nausea in patients 



undergoing transcervical surgery with significant 
absorption of the glycine irrigating solution. 

Indomethacin administered at induction of 
anaesthesia reduces the number of patients in need 
of opiate analgesia after TCRE, while the need for 
treatment of nausea remains unaffected. Indometha- 
cin does not seem to interfere with the spontaneous 
normalisation of hyponatraemia secondary to 
absorption of the irrigating solution. 

Tissue destruction and increase in uterine surface 
temperature are minimal during TCRE, and the 
procedure provides excellent histological material. 
Careful coagulation/resection in the cornual and 
isthmic regions is recommended. 

The uterine cavity is narrow and fibrotic after 
TCRE, but still accessible for diagnostic procedures 
such as hysteroscopy. In the majority of patients, 
variable amounts of endometrium were found at 
second-look hysteroscopy and histological examina- 
tion of biopsies. 

Our data support the view that tubal sterilisation 
and TCRE should be performed simultaneously. An 
alternative would be to advise women to continue 
their normal contraceptive practice. 

Repeated endometrial resection is possible in 
selected cases with pain and haematometra. Repeat 
resection is difficult and subsequent hysterectomy 
will occur in more than one-quarter of the patients. 
In other words, three-quarters of patients will avoid 
a hysterectomy. 
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Laparoscopic Subtotal Hysterectomy 
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5.1. Introduction 

The role of laparoscopic surgery is to be a substitute 
for abdominal surgery without creating new indica- 
tions when using this new technique. It is therefore not 
possible to discuss laparoscopic subtotal hysterectomy 
(LSH) without commenting on the ongoing discussion 
about benefits and hazards of preserving the cervix. 

Historically, subtotal abdominal hysterectomy 
(SAH) was the preferred method for hysterectomy, 
due to less operative morbidity. After the introduc- 
tion of modern anaesthetic principles and antibio- 
tics in the mid- 1940s, total abdominal hysterectomy 
(TAH) was recommended, mainly to eradicate the 
risk of cervical stump cancer. Today, the frequency 
of subtotal hysterectomy in the western world varies. 
In the Nordic countries, subtotal hysterectomy 
accounts for 20-27% of all hysterectomies performed 
for benign disorders. In other countries, such as the 
UK and the USA, the figure is less than 1%.^’^ The 
current interest in a more conservative approach to 
hysterectomy could possibly be due to the introduc- 
tion of the laparoscopic technique. Subtotal hyster- 
ectomy seems to be easier to perform using the 
laparoscopic rather than the vaginal approach. This is 
in contrast to the previous discussion where total 
laparoscopic hysterectomy (TLH) has been ques- 
tioned by advocates of vaginal hysterectomy (VH). 
Unfortunately, there is little evidence that can be used 
when comparing subtotal with total hysterectomy. 
The only thing that can be agreed upon (without 
randomised controlled trials) is the case for SAH in 
emergency situations, when surgical dissection is 
difficult and the anatomy is gravely distorted. 

When looking for an answer to the question of 
which method to recommend, subtotal or total 
hysterectomy, it is important to focus on the long- 
term outcomes and on the impact on quality of life. 
If no differences are found between the two surgical 
procedures in a long-term perspective, the short- 
term clinical effects should be considered. 



5.2 Subtotal Hysterectomy Compared 
to Total Hysterectomy 

5.2.1 Sexuality 

Discussion has focused on the existence of an 
internal orgasm and the role of the cervix in this 
event.^ Some authors have claimed that a large 
segment of the pelvic plexus of parasympathetic and 
sympathetic nerves may be at risk when removing 
the cervix, leading to a reduction in sexual satisfac- 
tion.^ Most advocates of subtotal hysterectomy refer 
to the studies by Kilkku and co-workers, in which 
patients undergoing total and subtotal abdominal 
hysterectomies were compared in this respect. One 
of the studies showed that the frequency of orgasms 
was less impaired in patients undergoing SAH 
compared to TAH. The study was not randomised, 
however, which makes it open to bias.^ In contrast, 
30% of the patients undergoing a Wertheim-Meigs 
radical operation, where the autonomic nerves in 
the pelvic plexus are extensively compromised, were 
still able to experience regular orgasms.^ 

Randomised studies comparing sexuality after 
endometrial ablation and TAH or VH have not 
revealed any difference in several parameters measur- 
ing sexuality.^’^® A non-randomised study investigat- 
ing outcomes of sexuality comparing LSH, TAH and 
VH did not show any differences in outcome. Most 
data tend to suggest that the surgical approach is of 
no importance for the woman’s postoperative 
sexuality when undergoing hysterectomy. These 
results support the suggestion that orgasm is a central 
experience, in which extragenital and psychological 
factors play the most important part.^ We have to 
remember, however, that our instruments for measur- 
ing this complex outcome are blunt and we may not 
be able to monitor accurately the concept of sexuality. 
When asked open questions about the meaning of 
sexuality, the majority of women defined this as 
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expressions of a partner relationship, sometimes 
contradicting the answers to questionnaires concern- 
ing frequency of desire. 



5.2.2 Bladder and Bowel Dysfunction 

Another claimed advantage of performing subtotal 
hysterectomy is less disturbance of bladder and 
bowel function. Some studies show a negative 
impact on bladder function after TAH,^^ whereas 
other studies show a lesser degree of bladder 
disturbance after TAH compared with before 
surgery. Prospective non-randomised studies have 
shown a greater reduction of symptoms such as 
incontinence and sensation of residual urine after 
SAH compared with TAH.^^ These findings have not 
been supported by the few randomised studies 
published, in which no differences have been found 
comparing SAH with TAH or endometrial ablation 
in these respects. Concerning the impact on 
bowel function, to our knowledge there are no 
studies comparing subtotal and total hysterectomy. 
In fact, there is no consensus as to what extent TAH 
has a negative impact on bowel function.^ 

5.2.3 Prevention of Prolapse 

Several advocates of subtotal hysterectomy claim that 
the cervix plays a role as the anchor of the pelvic 
fioor, thus making it important for prevention of 
prolapse.^ One of the few studies performed mon- 
itoring this aspect, however, indicates the opposite, 
with an increased risk of vault prolapse after SAH.^^ 

5.2.4 Risk of Stump Cancer 

The reappraisal of subtotal hysterectomy is mainly 
the result of the cervical screening programme, 
which has lowered the incidence of stump cancer to 
0.1 -0.3% of women with the cervix left in place. 

The low frequency of cervical cancer in well- 
screened populations in most developed countries 
enables us to discuss aspects of quality of life when 
comparing subtotal and total hysterectomy. 



5.2.5 Other Long-term Effects 

Persistent bleeding occurs in about 10% of women 
after LSH.^^ A well-informed patient will not regard 
this as a complication. This will, however, necessitate 
adding gestagens if the patient needs hormone 
replacement therapy. 



Persistent postoperative dyspareunia and abdom- 
inal pain have been emphasised as complications 
when patients with known or unknown endome- 
triosis/adenomyosis have undergone LSH.^^ This 
finding has led some authors to regard endome- 
triosis/adenomyosis as a relative contraindication to 
subtotal hysterectomy. The same problem has been 
noted in patients with endometriosis/adenomyosis 
after endometrial ablation.^^ 



5.2.6 Short-term Results 

Subtotal abdominal hysterectomy is perceived as a 
technically easier procedure with a reduced risk of 
bleeding, infection and damage to the ureter and 
bladder compared with TAH. Conformational data 
supporting this statement are lacking, however. 
There are few non-randomised data suggesting a 
lower risk of infection and postoperative haemato- 
ma after SAH compared with 1 AH.^^ 

5.3 Laparoscopic Subtotal 
Hysterectomy 

5.3.1 Definitions and Terminology 

To be able to compare different surgical approaches, 
Munroe and Parker have suggested a classification 
system for subtotal hysterectomy (Table 5.1).^^ The 
established term for a subtotal hysterectomy 
performed with the laparoscopic technique is 
laparoscopic subtotal hysterectomy. Several 
variants of LSH have also been described in the 
literature. For the sake of convenience, the term 
LSH is used in this chapter to describe all 
laparoscopic operations conserving the cervix, 
including classical intrafascial supracervical hys- 
terectomy. For the same reasons, the term total 
laparoscopic hysterectomy, which is normally used 
to describe a total hysterectomy that is performed 
exclusively by the laparoscopic route, will be used 
in this chapter to describe all operations that 
combine laparoscopic and vaginal surgery (includ- 
ing laparoscopic-assisted vaginal hysterectomy) 
when a total hysterectomy is performed. 



5.3.2 Surgical Technique 

Semm was the first person to describe the technique 
of subtotal hysterectomy performed by laparoscopy; 
he named it classical intrafascial supracervical 
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Tabti 5.1* t Jassincalion j^ystcrn for suhintal hyslcreciomy as 
suggested by Munro and Parker’ ’ 



Type ST 1 

l ype ST n 
Type ST 111 

Subtype A 
Subts^pe B 
Subtj'pe (i 



Uterine arteries are not specifiLally dissected or 
LH' eluded 

Uterine arteries are occluded but not divided 
One or both uterine arteries are tucluded and 
divided 

Cervical canal is left intact 

Cerv ical canal is elec triKiesk cat ed 

(Cervical canal is partly or totally excised 



hysterectomy.^^ The technique includes both a 
laparoscopic and a vaginal approach. The first 
laparoscopic step includes the dissection of the 
uterus from the pelvic wall down to the isthmus, 
initially leaving the uterine arteries intact. There- 
after, coring of the cervix is performed from the 
vaginal approach, to ablate the transformational 
zone, using a special coring device. The operation is 
completed laparoscopically when amputating the 
corpus uteri and securing the cervical stump with 
pre-made ligatures. The amputate is then morcel- 
lated and extracted. 

A purely laparoscopic technique for subtotal 
hysterectomy was described shortly after Semm’s 
report.^^ This technique includes dissection down to 
the level of the uterine arteries using bipolar 
diathermy or staples, after which the uterus is 
amputated and the cervical canal desiccated. 

The most time-consuming part of performing an 
LSH is the removal of the uterus from the abdominal 
cavity. Different devices with electromechanical 
morcellators of varying diameters have been con- 
structed. The harmonic scalpel has also been used to 
transsect the uterine muscles, as have different 
electrosurgical instruments (scissors, spoons). The 
uterus is removed from the abdominal cavity 
through the persisting cannulas or by extension of 



the abdominal incisions. Sometimes culdotomy is 
done, extracting a preferably small uterus intact by 
the vaginal approach. 



5.3.3 Short-term Results 

There are limited published data regarding short- 
term results after LSH. The cases are few and they 
are presented as descriptive or observational data. In 
the observational studies, LSH is often compared 
retrospectively with previously reported TLHs or 
with consecutively treated cases at the same unit 
(Table The data are not always analysed 

statistically and are influenced by the general 
problems for studies comparing surgical methods, 
i.e. lack of definitions of when an operation starts 
and ends, no attempt to blind the patients or 
investigators, and the obvious risk of bias as a result 
of patients’ and doctors’ expectations. 

The operating time reported for LSH in observa- 
tional studies varies from 106 to 229 minutes and 
the differences in operating time may reflect 
variations in surgical training and experience, or 
different definitions of operative time. Only some of 
the studies have indicated that LSH is less time- 
consuming than TLH. The fact that the removal of 
the uterine body from the abdominal cavity when 
performing an LSH is time-consuming may explain 
the apparent lack of difference in operative time. 

Hospital stay is reported to be 4-34 hours and 
convalescence 7-22 days after LSH. Traditions and 
different economic incitement for the patients to leave 
hospital and go back to work often influence outcome 
measures such as hospital stay and convalescence. All 
comparative studies show a shorter hospital stay in 
the LSH group, although a statistically significant 
difference was noted in only two of them.^^’ 



Table SJ. Short-term dinkal results. published in obsen’dtional studies. LSH, I.apjrostopk subtotal hysterectomy: TI H, total 
I a pa ru sci>pi c h y st e rec to m y . 



Author 


Operation 


dumber of 


Operation 


Hospital slay 


Convalescence 






patients 


{ mm) 


(hours) 


(days) 


Lyons'" 


[.SH 


SO 


1 IK 


IK 


7 




TIM 


SO 


14S 


37 


22 


SchwariJt‘‘* 


I.SH 


20 


229 


14 


6 




TIH" 


2^2 


IKS 


60 


IK 


Richards 


LSH 


20 


127 


34 






TLH 


21 


117 


46 




[.alonde'' 


LSH 


20 


106 


26 


22 




TLH 


2(» 


124 


41 


24 


Meltler’’'’ 


LSH 


lit 


HH 


412 






TLH 


22 


200 


SIS 




Dong'' 


LSH 


102 


i76 








TIH 


41^ 


160 






Milad'* 


LSH 


27 


IKI 


24 






TLH 


lOS 


220 


4K 





■' Average results obtained from 12 previously published studies, 
The numbers are approximated from figures in the article. 
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The most important short-term outcome when 
comparing surgical techniques is the complication 
rate. It is also one of the most difficult aspects to 
monitor. The first problem is the lack of consensus 
on how to define complications and therefore the 
huge difficulties in comparing materials. The second 
problem is that of study groups that are too small. 
This is one of the most frequently discussed 
problems in the surgical science literature. Econom- 
ic and practical considerations still make us publish 
studies that lack the statistical power to show 
differences in this important respect. Only two 
observational studies comparing LSH and TLH^^ has 
enough patients to perform comparisons of compli- 
cation rates. These studies reported a higher rate of 
complications associated with TLH. 



5.3.4 The Gold Standard 

If there is an indication for subtotal hysterectomy, 
the laparoscopic approach seems to be a feasible 
alternative to abdominal surgery, although subtotal 
hysterectomy by the transvaginal route has been 
described.^^ To support this statement, LSH has to 
be compared with the conventional surgical tech- 
nique, i.e. the gold standard, SAH. 

Parallel to performing randomised trials compar- 
ing total laparoscopic and abdominal hysterect- 
omy,^^“^^ our group in Gothenburg has performed a 
study comparing short-term clinical results after 
LSH and SAH. Women scheduled for abdominal 
hysterectomy due to benign disorders with a 
maximum width of the uterus <11 cm, as measured 
by transvaginal ultrasound, and wishing to have a 
subtotal hysterectomy, were randomised to undergo 
either LSH or SAH. Seventy patients were rando- 
mised. Three patients withdrew as they changed 
their minds about having surgery. One patient 
wanted to have an SAH instead of the procedure 
she was assigned to. These patients were excluded. 
Two patients in the SAH group were converted to 
TAH due to technical difficulties. Four patients in 
the LSH group were converted to SAH due to 
anaesthesiological (n = 2) and surgical difficulties 
(n = 2). The converted patients all remained in their 
randomised groups. 

Patient characteristics were the same in both 
groups, with the exception of the width of the 
uterus, which was smaller in the LSH group. The 
weight of the uterus was the same in both groups 
(Table 5.3). Short-term clinical results showed 
longer operating time, shorter hospital stay and 
shorter convalescence in the laparoscopic group. 
These findings are in line with our earlier study 
comparing TAH and TLH (Table 5.4).^^ Quality-of- 



Tablf S.3. Paticni characteristics. Values arc median {range). 
L5H, Jjfjaroscopit subtotal h)"stercctomy; SAH, subtotal 
abdominal hysterectomy; BMI, txxly mass indcn; NPU 
number of prior laparotomies. 



Age 
RMI 
Parity 
NPI / 



LSH (n = 3.H 

48(37-5B) 

24.0 (19.0-33.5) 
2 (0-5) 

0 ( 0 - 2 ) 



SAH (n = 33) 

47 (41-56) 

24.5 (19.0-38J) 
2 (0-4) 

0 (0-3) 



Uterus width (cm) 
Uterus length (cm) 
Uterus weight (g) 



6.8 (3J-11.0) 

6.9 (4.0-11.5) 
163 ( 74-46«) 



8.0 (4.0-13.0}* 
8.0 (5.0- (6.0) 
181 (40-803) 



* p < 0.05. 



life measurements with the Medical Outcome Trust 
36-Item Short-Form Health Survey questionnaire 
(SF-36) showed a faster return to normal life in the 
LSH group compared with the SAH group 
(Figure 5.1). This is in line with the results obtained 
when comparing TLH and TAH.^^ The total 
complication rate is shown in Table 5.5. No 
difference in bleeding, estimated by the change in 
the erythrocyte volume fraction 2 days after surgery, 
was noted. One patient in each group received blood 
transfusion. No major complications occurred. The 
limited patient material makes it impossible to draw 
any conclusions about the differences in the compli- 
cation rate between the two operative techniques. 



Tablf S.4. Time in the operating iheaire. length of hospital stay 
and convalescence. Values are median (range). ISH, 
Laparoscopic subtotal hysterectomy'; SAH, subtotal abdominal 
hysterectomy. *p < 0.001 



Anaesthesia (min) 
Surgen' (min) 
Hospital stay (days)' 
Convalescence {days) 



LSH in = 33) 

170 (102-225) 
130 (79-175) 
2.0 (1-5) 
11.0 (0-28) 



' Number of postoperative days. 



SAH* (n = 33) 

120 (65-273) 
80 (44-222) 
.3.0 (2-6) 
35.0 (24-55) 



Tablt 5.5. (Complications. t.SH, Laparoscopic subtotal 


hysterectomy; SAH, subtotal abdominal hysterectomy. 


Hiienuitotrux 


LSH (n=33) 


SAH (n=33) 


V'^aginal cuff 


0 


2 


Abdominal wall 
Itifrctitnis 


1 


1 


Pyrexia 


1 


0 


Wound infection 


0 


1 


Pyelonephritis 


0 


1 


Cystitis 


0 


* 
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Figure 5.1 Postoperative 
health status and quality of 
life assessed 3 weeks after 
surgery using the Medical 
Outcome Trust 36-Item 
Short-Form Health Survey 
questionnaire (SF-36). LSH, 
Laparoscopic subtotal hys- 
terectomy (n = 23); SAH, 
subtotal abdominal hyster- 
ectomy (n = 20); PF, physical 
functioning; RP, role limita- 
tion as a result of physical 
problems; BP, bodily pain; 
GH, general mental health; 
VT, vitality; SF, social func- 
tioning; RE, role limitation 
as a result of emotional 
problems; MH, mental 
health. The scoring algo- 
rithm produces a scale from 
0 (poor health) to 100 (good 
health). Mean and one-tailed 
standard deviation are 
shown, ’^p < 0.05, ^"^p < 0.01. 



5.4 Conclusions 

The need to perform as little surgery as possible and 
not to remove healthy organs when not indicated 
seems to be the strongest argument for leaving the 
cervix in place. Other possible advantages or 
disadvantages have yet to be proved when compar- 
ing subtotal hysterectomy with total hysterectomy. 

When the decision is made to perform a subtotal 
hysterectomy, LSH should be considered. Our 
randomised study indicates the same short-term 
advantages with the laparoscopic technique as do 
randomised studies comparing TLH and TAH. 
Register studies have indicated that major complica- 
tions, such as damage to the urinary tract, may be 
more frequently associated with TLH compared with 
TAH.^^ Whether this increased risk of complications 
also applies when performing LSH, or if it can be 
avoided due to the comparatively larger distance to 
adjacent organs, remains to be shown. 
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Chapter 6 

Vaginal Hysterectomy 



Michel R. Cosson, Rechad Rajabally, Denis Querleu and Gilles Crepin 



6.1 Introduction 

Hysterectomy remains the most frequent surgical 
intervention carried out on women. Initially, the 
operation was performed for critical, life-threaten- 
ing conditions. The increase in the number of 
indications has been paralleled by a spectacular 
decline in mortality and complication rates. The 
choice of hysterectomy as a therapeutic procedure 
will depend on the patient’s age, her wishes for 
pregnancy and desire to preserve her uterus. 
Conservative surgical treatment is possible in almost 
all cases. For most patients, removal of the uterus is 
more likely to be accepted if it is unavoidable or 
necessary because of failure of conservative forms of 
treatment. 

The widening spectrum of indications has led to 
interventions being performed to improve patients’ 
“comfort” and quality of life, such as for 
menorrhagia. Nevertheless, arguments persist as to 
the best way to reach this goal. Surgeons often differ 
in their preferred route for hysterectomy: some 
favour the vaginal route, while others prefer the 
classic laparotomy or, more recently, laparoscopic 
approach. Vaginal hysterectomy is associated with 
fewer complications and shorter hospitalisation and 
recovery periods than the abdominal approach. 
However, abdominal hysterectomy is more 
commonly performed than vaginal hysterectomy.^ It 
is therefore necessary to assess the various compli- 
cations related to vaginal access compared with the 
laparoscopic and abdominal routes before evaluat- 
ing the extent to which the vaginal route should be 
performed. Finally, we will discuss some technical 
aspects of surgery that should be considered to 
reach this goal. 



6.2 Costs and Complications of 
Vaginal Hysterectomy 

6.2.1 Mortality and Operative Complication 
Rates 

Wingo published the most important recent study 
on the subject in 1985, in which he analysed figures 
released by the Commission on Professional and 
Hospital Activity from 1979 to 1980.^ After exclusion 
of hysterectomies carried out during pregnancy or 
for malignant conditions, the mortality rate was 
2.7/10 000 after vaginal hysterectomy (n = 177 684) 
compared with 8.6/10 000 after abdominal hyster- 
ectomy (n = 286 163). 

Vaginal hysterectomy has a lower mortality rate 
than abdominal hysterectomy because the 
former is associated with fewer thromboembolic 
complications. There are no large-scale figures 
available concerning laparoscopic hysterectomy 
but the morbidity, operative and postoperative 
complication rates are close to those for vaginal 
hysterectomy. 

These studies^“^ show that, on the whole, there is 
less operative bleeding during vaginal hysterect- 
omy. Bladder injury appears to be more frequent, 
but the frequency of bowel injury is approximately 
the same in both routes and injury to the ureter is 
more frequent during abdominal or laparoscopic 
hysterectomy. 

Postoperative bleeding rates vary considerably 
from one surgical team to another, but seem to be 
higher after vaginal hysterectomy.^’^ Our own 
results do not confirm this finding. Postoperative 
ileus, bowel obstruction and thromboembolic 
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complications are more frequent after abdominal 
hysterectomy. 

Complications related to laparoscopic hysterect- 
omy are difficult to evaluate because studies 
published so far have included only a limited 
number of cases and several different operative 
techniques have been used. Laparoscopic-assisted 
hysterectomy gives rise to only a few complications, 
but studies using laparoscopic hysterectomy reveal a 
high rate of operative complications.^'^ In his series 
in 1992, Liu noted 1.8% of cases had bladder 
injuries, 0.8% had bowel injuries and 2% of the 
procedures failed.^ Professor Bruhat’s team from 
Clermond-Ferrand have published their 4 years of 
experience from 1990 to 1993.^° Of 691 procedures, 
2.5% of the indications were for endometrial 
carcinoma and 0.9% for prolapse; 46.1% of the 
hysterectomies were performed laparoscopically. 
Bladder (1.6%) and ureteral (0.6%) injury rates were 
higher than those found in the literature for both 
abdominal and vaginal hysterectomies, even though 
no bowel injuries were noted.^’^^’^^ These results are 
confirmed by Chapron.^^ In 4.4% of cases, failure of 
laparoscopic hysterectomy resulted in a vaginal 
approach and in 6.9% of cases, conversion to 
laparotomy was necessary. In a recent review of the 
literature, Munro noted an even higher rate of major 
complications, with an average of 3.2% (146/4502).^ 
The average laparotomy rate was 2.5%. Nevertheless, 
complication rates with this technique are rapidly 
declining for experienced operators. Referring to his 
series of 222 laparoscopic hysterectomies, Chapron 
reported only around 1% of bladder injuries and no 
lesions affecting the ureters or intestinal tract. This 
figure therefore seems close to the results obtained 
with the other surgical routes.^’^^’^^ 

6.2.2 Costs and Morbidity Related to 
Vaginal Hysterectomy 

The results of the randomised studies published so 
far allow comparison, for similar indications, of the 
various advantages and disadvantages of the different 
routes. They also allow the choice of the best possible 
route for the easier indications in patients with no 
associated pathology and small uterine volume. 

Given the limited number of cases in these 
studies, the only comparable end-points are the 
respective lengths of the procedure, hospitalisation 
and the recovery period, the amount of peroperative 
bleeding and postoperative infectious complications. 
These results cannot be used to compare events such 
as serious per- and postoperative complications. To 
our knowledge, no study has established reliable 
figures concerning the costs of these complications. 
Short of a nationwide inquiry, evaluation of indirect 
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costs will prove to be extremely difficult. An 
estimate of both direct and indirect costs, which 
differ considerably from one social security system 
to another, has never been established satisfactorily 
on a large enough sample of patients. 

In an attempt to compare the different techniques 
used for hysterectomy, we will use the respective 
lengths of operation and of hospitalisation, both of 
which are directly related to the hospital costs. 

All the studies to date show longer operative 
times for laparoscopic-assisted hysterectomy or if 
the intervention is performed entirely by laparo- 
scopy. Our own experience confirms this finding: 
performing a simple vaginal hysterectomy is faster 
than doing an abdominal hysterectomy when both 
options are possible (Table 6.1). All the studies 
confirm that hospitalisation is longer after abdom- 
inal hysterectomy (Table 6.2). 

Several others report shorter hospitalisation periods 
after laparoscopic hysterectomy compared with sim- 
ple vaginal hysterectomy. However, it is worth noting 
that all the studies involved were carried out on a 
retrospective basis. Laparoscopic hysterectomies per- 
formed on a single-day hospitalisation, outpatient 
basis were compared with vaginal hysterectomies, for 
which this scheme had not been proposed to the 
patients concerned. Several authors have recently 
suggested performing vaginal hysterectomies as out- 
patient procedures in selected cases.^’^^ 

Summit performed 27 vaginal hysterectomies and 
26 laparoscopic hysterectomies as outpatient 
procedures. Only two patients who required 
conversion to laparotomy were hospitalised for more 
than 12 hours. In accordance with our results, it 
therefore seems reasonable to consider that these two 
techniques have similar lengths of hospitalisation.^ To 
our knowledge, the costs related to the length of the 
recovery period after hysterectomy have never been 
evaluated, so we have taken these into account in our 
assessment of the different routes. 

The average convalescence period after vaginal or 
laparoscopic hysterectomy is around 3 weeks, com- 
pared with 6 weeks after an abdominal hysterectomy 
(Table 6.3).^’^^’^^’^^ The only prospective study on this 
topic revealed comparable convalescence times after 
laparoscopic and vaginal hysterectomies.^^ 



Tibit 6,1 » Lengih of operative time. LAVqi, Laparoscopic- 
assisted vaginal hysterectomy; VM, vaginal hysterectomy; AH, 
abdominal hysterectomy 
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Several authors have compared hospital costs 
according to surgical route employed (Table 6.4). In 
a randomised study carried out in 1992, Summit 
compared vaginal and laparoscopic-assisted vaginal 
hysterectomies and calculated an average cost of 
$4891 for a vaginal hysterectomy compared with 
$7905 for a laparoscopic-assisted procedure.^^ Use 
of an automatic endoGIA stapler during laparoscopy 
resulted in an extra $400 in costs. 

The type of equipment used has a major influence 
on the costs of hysterectomy: In France, laparo- 
scopic hysterectomy performed without the use of 
automatic staplers, laser or single trocars and that 
does not take into account the expense generated by 
the use of sterilising equipment, costs €103, 
compared with €62 for the abdominal procedure.^ 
Use of disposable trocars increases the costs of 
laparoscopic hysterectomy by €548. The use of 
prosthetic devices such as endoclips, endoGIA 
staplers and FLC 60 with cartridges, while improving 
the safety and speed of the procedure, also adds 
another €1124 to the expenses. The use of laser 
increases the cost by the same amount. 

Summit^^ and Boike^^ reported a 40-50% increase 
in costs when performing laparoscopic hysterect- 
omy. Nezhat^^ noted hospital costs of $7161 for a 
laparoscopic-assisted vaginal hysterectomy, which 
could be reduced to $4669 with the use of bipolar 
coagulation and reusable trocars. This figure is then 
close to the estimated expenses for the abdominal 
and vaginal routes. 

A more precise estimate requires re-evaluation of 
these figures, taking into account costs related to the 
recovery period. As we have seen above, the time 
needed for convalescence is reduced by half after a 
vaginal or laparoscopic procedure when compared 
with the abdominal route. 



Tibit 6J. Length of convalescence. LAVH, Lapamscopk 
assisted vaginal hystcrcctom)*; VH, vaginal hysterectomy; AH. 
abdominal hysterectomy 

LAVH VH AH 

Nezbat’* 3 weeks 6 weeks 

Phipps’' 2 weeks 6 weeks 

Richardson’^ No difference between LA\T( and VH 
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vaginal hysterectomy; AH, abdominal hysterectomy 
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Automatic equipment is particularly costly, 
especially if laser and disposable trocars are used at 
the same time. Their use undoubtedly speeds up the 
procedure and can reduce blood loss, but a 12 mm 
trocar is necessary and this is associated with a 
higher incidence of urinary tract injuries involving 
the bladder and ureters. 



6.2.3 Conclusion: Priority should be for 
Vaginal Route Whenever Possible 

Combining shorter hospitalisation, convalescence 
and operative times, vaginal hysterectomy is 
undoubtedly the least costly intervention. It should 
therefore be recommended to trainee surgeons as 
the standard procedure, whenever possible. 

Laparoscopic assistance is useful as it will allow 
hysterectomy to be performed vaginally in patients 
with adnexal pathology or pelvic adhesions resulting 
from infections, surgical interventions or 
endometriosis.^ This procedure is longer and more 
costly and should be indicated only if it can help to 
avoid a laparotomy. Non-disposable equipment 
should be used whenever possible and bipolar 
coagulation is preferable to automatic staplers in 
order to reduce costs. In these cases, laparoscopic- 
assisted hysterectomy will cost 20% more than 
vaginal hysterectomy. Hospital expenses for 
abdominal hysterectomy are similar to those for the 
laparoscopic and vaginal routes, but the longer 
hospitalisation and convalescence periods result in a 
considerable increase in costs. 

6.3 Indications for the Various 
Surgical Routes 

6.3.1 Review of the Literature 

Although the indications in some cases cannot be 
contested, the extent to which each route should be 
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used has not yet been determined. The vaginal 
approach is advocated in 20-90% of cases, according 
to different authors. 

Comparison between the percentages of abdo- 
minal, vaginal and laparoscopic hysterectomies 
noted in the literature is difficult, as most of these 
series include interventions performed for cases of 
cancer or prolapse. In these series, the percentage of 
vaginal hysterectomies often reflects the rate of 
indications for prolapse. Experienced vaginal sur- 
^eons perform 60-80% of hysterectomies vaginally, 
including cases of prolapse.^ 

6.3. 1.1 Large Uterine Volume 

While evaluating the influence of uterine volume on 
complications during vaginal hysterectomy, Gitsch 
noted a higher incidence of peroperative bleeding 
when morcellation was needed. Draca^^ and 
Kovac^ noted no increase in morbidity after vaginal 
hysterectomy requiring reduction of uterine volume. 

6.3. 1.2 History of Previous Surgical 
Interventions 

According to Tyrone, morbidity rates are not 
increased after vaginal hysterectomy in patients 
who have previously undergone pelvic surgery.^® 
Previous conisation does not generate more com- 
plications during vaginal hysterectomy.^^ 

6.3.1.3 Adnexectomy during Vaginal 
Hysterectomy 

Gitsch reported no increase in the rate of complica- 
tions if adnexectomy was performed during vaginal 
hysterectomy^^ but he gave no indication as to the 
number of cases in which adnexectomy was effected. 
In a series of 138 vaginal hysterectomies, Ballard 
noted that adnexectomy was possible by the same 
route in about two-thirds of cases (90 patients) 
without a rise in the level of morbidity or of 
peroperative complications.^^ Analysing the results 
after 740 vaginal hysterectomies, Sheth noted that 
adnexectomy was feasible in 94% of cases without 
risk of excessive blood loss or ureteral injuries.^^ 
Failure to remove the adnexa occurs more fre- 
quently in patients who are obese or nulliparous, 
who have a large uterine volume or reduced uterine 
mobility, or if there is a pathological process 
affecting the tubes and the ovaries. 

If removing the adnexa proves to be difficult or 
impossible during vaginal hysterectomy (two cases 
in our experience), the procedure can always be 



completed subsequently by laparoscopy. We believe 
that the decision to remove the adnexa during 
vaginal hysterectomy should not lead to the 
systematic performance of a laparoscopic hyster- 
ectomy beforehand.^ 

Likewise, uterine volume alone should not be 
regarded as an obstacle to the performance of a 
vaginal procedure. Previous pelvic surgery should 
lead to an anticipated, systematic laparoscopy 
only if a major or complicated procedure was 
performed. 

6.3.2 Our Experience 

A prospective study was conducted at the Clinique 
Universitaire de Gynecologie - Obstetrique et 
Pathologie de la Reproduction, Pavilion Paul Gelle 
of Roubaix from 31 March 1991 to 31 March 1996. 
During this 5-year period, choice of the surgical 
route was determined as follows: 

• priority was given to simple vaginal hysterectomy 
in all cases where the procedure seemed possible; 

• laparoscopic assistance in cases of associated 
adnexal pathology or if pelvic adhesions were 
thought to be present; 

• hysterectomy completed entirely by laparoscopy 
was reserved for patients with a moderately 
enlarged uterus and poor vaginal access; 

• abdominal hysterectomy for all other cases. 

Hysterectomies were performed on 1151 women 
for benign pathology with no • associated prolapse. 
Nine hundred and eighteen interventions (79.8% of 
the cases) were effected vaginally and 119 (10.3% of 
the cases) required laparoscopic assistance. Abdom- 
inal hysterectomies were performed on 114 patients 
(9.9%) (Table 6.5). Operators frequently resorted to 
the use of techniques for reducing the uterine volume 
during vaginal hysterectomy (49% of the 918 cases). 
The indications for laparoscopic-assisted vaginal 
hysterectomies and abdominal hysterectomies are 
noted in Table 6.5. Mean uterine weight was 800 g for 
the abdominal route, 240 g for the vaginal route and 
170 g for the laparoscopic-assisted procedure. 



Tible^ 6.5. Indk.ittHiis for lapjmiknpK and abdominal 
liyslcreclomies. AH, Abdominal hystt-rectcimy; LA Vi I, 
lapariiittipic- assisted vafi^inal hysterectomy 
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Postoperative complications required repeat in- 
terventions in six cases: 

• acute bowel obstruction after abdominal hyster- 
ectomy because of undiagnosed perforation dur- 
ing intervention; the injured segment of the 
intestine was resected; 

• wound infection after abdominal hysterectomy; 

• four cases of postoperative haemorrhage after 
vaginal hysterectomy; reintervention was by 
laparoscopy in three cases and the vaginal route 
in the fourth. 

No deaths were reported in our series. Use of the 
laparoscopic or abdominal routes is significantly 
higher in nulliparous or primigravid women and for 
those with endometriosis, previous pelvic surgery or 
caesarean section, or with uterine weights more than 
600 g. Mastering the vaginal hysterectomy procedure 
and in particular the techniques of morcellation or 
volume reduction allows for conversion from an 
abdominal to a vaginal approach in certain cases. 
Several publications in the literature show similar 
results. High percentages of vaginal hysterectomies 
are always associated with correspondingly high 
percentages of volume reduction procedures.^’^’^ 
Failure to complete the procedure vaginally, 
leading to conversion to the abdominal route, 
occurred in 12 cases. This figure of 1.3% is 
comparable to results found in the literature. Four 
patients (0.4%) had postoperative haemorrhage after 
vaginal hysterectomy and subsequent reintervention. 
This complication rate is lower than that of Dargent, 
who reported a 4.3% reintervention rate for post- 
operative bleeding after vaginal hysterectomy. His 
indications, however, also included cases of prolapse. 
In spite of our favoured use of the vaginal route, our 
per- and postoperative complication rates were not 
much higher than those found in other publications 
(Table 6.6), where laparotomy rates were higher. 

6.3.3 Discussion 

Taken on an individual basis, an enlarged uterus, 
previous pelvic surgery or caesarean section. 



endometriosis or nulliparity do not constitute 
contraindications to the vaginal route. 

We can therefore reasonably consider that 
hysterectomy can be performed vaginally in eight 
patients out of ten. In “borderline” cases combining 
moderate enlargement of the uterus, suspected 
pelvic adhesions and average vaginal access, clinical 
examination will appreciate the degree of uterine 
mobility or “relaxation”. The extent of descent of 
the uterus is also assessed by traction on the cervix. 
Uterine volume should be compared with vaginal 
access if the uterus displays no mobility or down- 
ward displacement by traction on the cervix. Prior to 
a decision, an ultimate examination can be carried 
out after induction of anaesthesia just before the 
start of the operation. Full explanations should 
always have been given to the patient and she should 
be informed of a possible change in the surgical 
route during the procedure. 

Some authors have suggested more widespread 
use of both laparoscopic-assisted and total laparo- 
scopic hysterectomy when faced with a “difficult” 
vaginal approach. Our results show that surgeons 
who are familiar with the vaginal route can continue 
without these procedures and in cases where they do 
resort to laparoscopy, this can help to avoid a 
laparotomy. 

If the guidelines given above are followed, the 
indications for abdominal hysterectomy will be 
restricted to cases of failure in completion of a 
vaginal approach, patients with very large uteri or 
those who have both an enlarged uterus and a 
history of major pelvic surgery. 

6.4 Technique for Standard Vaginal 
Hysterectomy 

6.4.1 Simple Vaginal Hysterectomy 

There are four steps involved in performing a 
vaginal hysterectomy: (1) dissection of the anterior 
cul-de-sac and entrance in the pouch of Douglas to 
expose the broad ligament; (2) progressive clamping 
of the uterosacral and cardinal ligament to allow 



TibJc 6.6. Peril per 4 live complicalions for all surgical routes combined 





Bladder iniuries 


Rowel injuries 


Total peroperative 
complications 


Total no. of 
reinterventions 


Morlality 


Dargenf 


IB 


3 


21 


36 


3 


(n mi 


2 % 






4% 


0.33% 


Dicker' 


12 


6 


18 


20 


2 


(n ^ l«5l) 


0.65% 


0.32% 


0.97% 


1 .08% 


0.10% 


Ktivaif^ 


12 


0 


12 


3 


1 


(n ^ V02) 


1.20% 




1.20% 


0.33% 


O.M% 


(>osson*^’ 


9 


7 


16 


6 


0 


(n ^ 1I5H 


0.7B% 


0.60% 


u% 


0.50% 






44 

exposure of the uterine pedicle and selective 
suturing; (3) posterior delivery of the uterus after 
reduction of volume if necessary with morcellation 
techniques - clamping and suture ligation of the 
tubo-ovarian and round ligament are then possible; 
(4) closure of the vaginal cuff and suspension by 
suturing it to the uterosacral ligament. 

A Museux tentaculum is used to grasp the cervix 
and allow traction on the cervix. When there are no 
contraindications, we inject 100 ml of serum 
beneath the vaginal mucosa around the cervix to 
facilitate dissection and reduce blood loss. The 
serum is composed of half sterile saline solution and 
adrenaline. The bladder is dissected from the cervix 
and the lower anterior uterine segment. Peritoneal 
incision is extended laterally to the uterosacral 
ligaments. 

The operation proceeds by successively clamping, 
cutting and ligating the cardinal and uterosacral 
ligaments. The uterine pedicles are then identified 
and selectively secured. The anterior cul-de-sac 
should be opened before clamping the uterine 
pedicles. If the vesicovaginal peritoneal reflection 
is not easily identified, it may be preferable to delay 
entry. Identification and incision of the anterior 
cul-de-sac may be easier when exposed by the finger 
in the posterior cul-de-sac. 

After removal of the uterus, the remaining 
portion of the upper part of the broad ligament is 
clamped, cut and double ligated. If removal of the 
uterus is not possible at this time, reduction of 
uterine volume should be performed, as described in 
the next section. 

Peritoneal closure is not necessary. In some cases 
a continuous absorbable suture allows all the 
pedicles to be covered with peritoneum. 

The vaginal vault is suspended by suturing the 
uterosacral and ovarian ligaments. The suture is first 
placed through the vagina and tied. A running 
suture unites the vaginal vault and the two 
ligaments. The suture runs to the opposite side, 
taking the vagina, and the same procedure is 
performed on the other ligaments and vaginal angle. 

The bladder is drained at the end of the 
procedure. After simple hysterectomy, a bladder 
catheter or vaginal packing is not necessary. 



6.4.2 Reduction of Uterine Volume 

Many procedures have been described to allow 
reduction of uterine volume. They are all contra- 
indicated if uterine malignancy is suspected. 

The procedures involve ligation of both uterine 
arteries and entering of the peritoneal cul-de-sac. 
After ligation of the uterine vessels, bleeding is 
reduced to the blood supply through the ovarian 
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arteries. All the procedures have to be performed 
under direct vision to avoid accidental injury to a loop 
of intestine or the bladder. They are time consuming 
but allow safe removal of the uterus in most cases. 

The methods described include hemisection, 
amputation of the cervix, myomectomy, morcella- 
tion of the uterus fundus or of a large fibroid, and 
myometrial coring. We never use amputation of the 
cervix as it does not help to reduce the volume of the 
uterus fundus. When there are suspected adhesions 
of the uterus fundus, we prefer to perform an 
intramyometrial coring. In all other cases, the 
procedure begins with hemisection of the cervix 
and progressive bisection of the corpus. Cervical 
tenaculum on the cervix are used for traction, while 
the uterine corpus is reduced by myomectomy or 
morcellation of the myomas. Traction allows a 
progressive exposition of the uterine corpus and 
further bisection on the midline. Even a very large 
uterus can be removed safely with these procedures. 
However, success depends on the volume of the 
uterus, the vaginal access and the experience of the 
operator. 

We performed a retrospective study comparing 
abdominal and vaginal hysterectomies for patients 
with very large uteri weighing over 500 g. The 
patients were comparable except for their parity. 
Peroperative blood loss and mean operative duration 
were comparable for the two routes. Length of stay in 
hospital and postoperative pain were significantly 
less after the vaginal route. These results suggest 
that, even for very large uteri, the vaginal route is 
preferable to the abdominal route, when possible. 

In our experience, surgical procedures for reduc- 
tion of uterine volume are always necessary for uteri 
weighing over 300 g. These procedures are necessary 
for the vaginal surgeon who wants to reduce his 
laparotomy rate for hysterectomies. 



6.5 Conclusions 

Mastering the vaginal approach will enable a 
hysterectomy to be performed by this route in 
about 80% cases, requiring a procedure for reduc- 
tion in uterine volume such as morcellation in 
around 50% of patients. In experienced hands, 
previous pelvic surgery or caesarean sections do not 
contraindicate the use of the vaginal route. Laparo- 
scopic assistance is useful in 10% of cases, allowing 
the operation to be performed vaginally instead 
of having to resort to laparotomy. This is particu- 
larly useful in cases of associated adnexal pathology 
or suspected pelvic adhesions. The abdominal 
approach is restricted to large uteri in which the 
fundus is above the umbilicus and which may be 
associated with pelvic adhesions. 
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Reduction of postoperative thromboembolic com- 
plications and shortened hospital stays are among 
the expected benefits of the vaginal approach. 
Minimal postoperative discomfort and rapid reco- 
very will result in a faster return to work, thereby 
decreasing costs for the social welfare system. The 
patient will appreciate having no surgical scar for 
both aesthetic and functional reasons, especially if 
simple vaginal hysterectomy is performed. Reduced 
mortality and morbidity rates are directly related to 
a limitation, within reasonable limits, of the 
abdominal approach. Laparoscopic assistance and 
volume reduction procedures can be helpful in 
reaching this goal. Insufficient use of the vaginal 
route inevitably leads to additional laparoscopic 
procedures and higher costs, with no obvious 
benefits for the patient. 

From our point of view, the vaginal route should 
be considered as the standard procedure and 
presented as such to gynaecological surgeons during 
their training in university teaching hospitals. The 
abdominal approach should nevertheless not be 
disregarded as it can still prove to be useful in 
difficult situations. 
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Chapter 7 

Laparoscopic Myomectomy 



Jean-Bernard Dubuisson, Arnaud Fauconnier and Charles Chapron 



7.1 Introduction 

The technique of laparoscopic myomectomy (LM) 
only appeared recently, with the first cases being 
described for subserous fibroids in the 1980 s.i >2 
Since the beginning of the 1990s, several teams in 
Europe and the USA have reported their experien- 
ce with LM for interstitial fibroids. Although there 
is still some hesitation, use of LM is becoming more 
widespread and the large number of studies 
addressing the subject show that the technique has 
reached maturity.^’^'^^ It has been the subject of 
several prospective randomised studies,^^’^^’^^ one of 
which compared the LM technique with laparotomy. 

Our own team has considerable experience in the 
use of LM: between March 1989 and July 1998 we 
carried out 373 procedures. The purpose of this 
chapter is to focus on the operative technique and to 
describe the advantages, limitations and risks 
involved. 

7.2 Procedures for Myomectomy 
using Laparoscopy 

Four different myomectomy procedures using laparo- 
scopy can be described: intraperitoneal myomectomy; 
myomectomy assisted by laparoscopy (LAM); lapar- 
oconversion; and diagnostic laparoscopy. 



7.2.1 Intraperitoneal Myomectomy 

This is complete myomectomy with all the phases 
being carried out by laparoscopy (hysterotomy, 
enucleation and suture of the hysterotomy). 



7.2.2 Myomectomy Assisted by 
Laparoscopy 

In 1994 Nezhat defined a myomectomy procedure 
that is midway between laparotomy and laparo- 
scopy: LAM.^° In the initial description by this 
author, laparoscopy was used solely to treat any 
associated lesions (adhesions) and to help expose 
the myoma(s); enucleation, extraction and suture of 
the hysterotomy were carried out by mini-lapa- 
rotomy. Our method of LAM is a little different, 
consisting of carrying out only the hysterotomy 
suture and extraction of the fibroid by mini- 
laparotomy; with enucleation of all the fibroids 
achieved totally by laparoscopy. 



7.2.3 Conversion to Laparotomy 

In this category we include all operations where 
recourse to laparotomy is required, when the initial 
phase of myomectomy had been started by laparo- 
scopy. Conversion may be needed due to technical 
difficulties (cleavage of the fibroid cannot be 
achieved, difficulties with achieving haemostasis), 
or for complications connected with the myomect- 
omy (haemorrhage) or not (anaesthesia complica- 
tion, for example). 



7.2.4 Diagnostic Laparoscopy 

The term diagnostic laparoscopy includes all 
myomectomies that use laparoscopy to assess the 
characteristics of the fibroids and decide whether 
laparoscopic myomectomy is feasible or not, but for 
which none of the operative steps for the actual 
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myomectomy is carried out by laparoscopy. It also 
includes all procedures carried out by laparoscopy 
and aimed at allowing satisfactory exploration of the 
pelvis and fibroids (adhesiolysis). 

By LM, we mean all myomectomy procedures for 
which at least the first step for myomectomy was 
started by laparoscopy. The term thus covers all 
laparoconversions, intraperitoneal myomectomies 
and LAM. In our work almost all LM are in fact 
intraperitoneal myomectomies. 

Alternatives have been proposed for LM, such as use 
of pneumosuspension^^ and myolysis techniques.^^“^^ 



7.3 Operative Technique 

7.3.1 Principles 

The LM technique we use in our institution 
comprises four main phases: hysterotomy and 
revelation of the fibroid; enucleation; suture of 
the myomectomy site; and extraction of the 
fibroid."" 

The main difficulties with the operation, as with 
myomectomy by laparotomy, are the risk of 
peroperative haemorrhage and the prevention of 
postoperative adhesions. Use of the laparoscopic 
route for the myomectomy also raises certain 
problems connected with this approach: the 

fibroids are more difficult to access than with 
laparotomy; enucleation of the fibroids must be as 
bloodless as possible; and one of the crucial points is 
the method for obtaining a good quality scar. 

Use of the LM technique is therefore based on 
several basic principles. The principles of 
microsurgery must be applied to the technique: 
avoidance of intraperitoneal contamination; use of 
fine and atraumatic instruments; avoidance of 
tissue dessiccation; gentle and atraumatic mani- 
pulation and grasping of the pelvic organs. These 
precautions make it possible to minimise post- 
operative adhesions. 

With LM, each fibroid must be excised via its own 
hysterotomy; it is not possible to apply the same 
technique as with myomectomy by laparotomy,"^’"^ 
that is, removing all the myomas present on the 
uterus via the same hysterotomy. 

A distinct cleavage plane separates the fibroid 
from the adjacent myometrium. This cleavage plane 
is bound by a pseudocapsule made up of com- 
pressed muscular fibres and diverted uterine ves- 
sels."^ Vascularisation of the fibroid is plurifocal 
through the cleavage plane by means of a multitude 
of small nourishing vessels and there is no true 
vascular pedicle."^ Dissection must always take place 



along this cleavage plane for two reasons: preserva- 
tion of healthy adjacent myometrium is one of the 
conditions for obtaining a good-quality uterine scar, 
and to help avoid damaging the perimyomatous 
vessels, which are often the subject of dilatation due 
to compression by the fibroid,^® but may be the 
origin of considerable haemorrhage. Another 
advantage with the laparoscopic approach is that the 
small nourishing vessels can be viewed clearly, thus 
permitting elective coagulation. 

Electrocautery must be used as sparingly as 
possible to achieve haemostasis of the edges and 
seat of the myomectomy. Certain cases of uterine 
rupture after suggest that the use of 

electrocautery may induce necrosis of the myome- 
trium, resulting in a secondary fistula. Furthermore, 
electrocautery is responsible for delayed healing,^" 
which could also adversely affect the solidity of the 
myomectomy scar. 

Suture of the hysterotomy must always respect a 
certain number of principles; indeed, any technical 
deficiency when carrying it out may result in uterine 
rupture during a subsequent pregnancy.^^ Apart 
from pedunculated fibroids or certain sessile sub- 
serous fibroids with a narrow implantation base, the 
myomectomy sites must always be sutured. In the 
experience of certain teams at the beginning, when 
no suture was carried out, the resulting scars were 
fine or dehiscent.^^’^" The suture must always take 
up the full depth of the edges of the hysterotomy 
and result in total contact over the whole of the 
myomectomy site in order to avoid secondary 
constitution of a haematoma deep inside the 
myometrium. This kind of haematoma can cause 
weakness in the scar tissues and the constitution of a 
secondary fistula.^®’"^’^^ 

The uterine suture does not necessarily have to 
use several planes, despite the recommendation of 
certain authors.^^’^^ Suture of the uterine serosa is 
unnecessary and could increase the risk of 
postoperative adhesions.^"’"^^“"^ Sometimes it is 
necessary to make a suture in two or three planes 
if the uterine cavity has been broached or if the 
myomectomy site is very deep. It is possible to make 
this type of suture in several planes by laparo- 
scopy;2o>22,5i however, if this proves difficult, there 
should be no hesitation in using a mini-laparotomy 
to complete it successfully. 



7.3.2 Instrumentation 

In addition to the standard instrumentation for any 
operative laparoscopy, certain specific instruments 
are useful when carrying out LM. Short curved 
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monopolar scissors enable incision of the myome- 
trium and section of the tracti between the fibroid 
and myometrium. Other instruments are useful when 
making the intra- or extracorporeal sutures: needle 
holders, atraumatic forceps with no slot or claws, 
suture pusher. A strong grasping forceps specifically 
for fibroids (Museux forceps type) means that 
efficient traction can be exerted on the myoma. 

Ideally an electric morcellation device such as the 
Steiner morcellator^^ allows fibroids over 4 cm to be 
extracted by the suprapubic port: in our experience 
this device proved easy to use after a learning phase, 
and has enabled us to reduce considerably the 
duration of our operations. The relatively high cost 
of this device is compensated for by a quick 
amortisation as a result of the shorter operation 
times.^^ 



7.3.3 Installation 

The patient lies in the following position: thighs 
spread with abduction providing access to the 
vagina; buttocks protruding generously over the 
edge of the table to allow manipulation of the uterus 
with an intrauterine cannula. The main surgeon 
stands to the patient’s left, with the first assistant 
opposite and the second assistant between the 
patient’s legs. 

Injection of undiluted methylene blue into the 
uterine cavity at the beginning of the operation 
makes it possible to see when dissection of 
intramural fibroids is coming close to the 
endo-metrium and to know when the uterine cavity 
is broached peroperatively. The uterus is then 
cannulated, enabling it to be manipulated during 
the operation. 

Two 5 mm lateral trocars and one 12 mm midline 
trocar are inserted in the suprapubic position. The 
position of the trocars should be adapted whenever 
possible to the size and location of the fibroids. 
Generally speaking, the two lateral trocars should be 
placed relatively high and outside the epigastric 
vessels so that good accessibility is provided for 
myomas in various locations and to ensure that the 
surgeon has sufficient scope for movement when 
carrying out the sutures. 

7.3.4 Incision of the Myometrium and 
Exposure of the Fibroid 

The hysterotomy is direct, lined up with the fibroid. 
The direction may be either sagittal or transverse. 
We tend to use sagittal hysterotomies because they 
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are easier to suture. The myometrium is incised 
using low-voltage monopolar current in section 
mode in order to safeguard the myometrium as far 
as possible. Haemostasis of the intramyometrial 
vessels is carried out progressively (and preven- 
tively, if possible) using mono- or bipolar current. 
Identification of the avascular plane surrounding the 
fibroid is helped by the magnifying effect of the 
laparoscopic images. The fibroid is easy to 
recognise by its smooth appearance and pearly white 
colour, which contrasts with the adjacent myome- 
trium. In addition, the fibroid is firm to the touch, 
different from the myometrium, and this can be felt 
via the laparoscopic instruments. 

7.3.5 Enucleation 

Dissection of the fibroid should run inside the 
avascular plane, leaving the pseudocapsule around 
the outside and the uterine vessels pushed back. 
Dissection is easier if the following manoeuvre is used: 
the myoma is grasped with a strong grasping forceps 
and pulled hard towards the anterior abdominal wall 
or upwards; at the sarnie time the surgeon or his 
assistant exerts traction in the opposite direction 
using the endouterine cannula or by pushing on the 
edges of the hysterotomy with an instrument. This 
dissection proceeds from the superficial areas in- 
wards, and always under visual control in order to 
identify the fine tracti adliering to the fibroid. The tip 
of a blunt instrument is used (curved scissors or 
bipolar forceps) to press against the fibroid. The tracti 
adhering to the fibroid are coagulated (as close as 
possible to the fibroid), then sectioned. 

Some authors recommend the use of 
“atraumatic” dissection instruments (harmonic 
scalpel, ultrasonically activated laparosonic 
coagulating shears, aquadissector, laser).^^’^^’^^’^^ 
The use of such instruments is supposed to improve 
preservation of the adjacent myometrium. The 
ultrasonically activated laparosonic coagulating 
shears are reputed to make dissection of the fibroid 
easier than with standard instruments.^^ We have no 
experience of this instrument in our institution. 

The bed of the myomectomy is usually free from 
haemorrhage at the end of dissection if care has been 
taken to follow the avascular cleavage plane; there is 
no need to take further steps for haemostasis. 



7.3.6 Hysterotomy Suture 

We use fine resorbable suture, diameter 00 gauge, 
mounted on a curved needle with atraumatic tip. The 
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suture is usually carried out in a single plane. We use 
single, separate knots, tied in or outside the body. 
These stitches go through the whole thickness of the 
edges of the hysterotomy, and through the uterine 
serosa. They are placed sufficiently close for the edges 
to be approximated completely, yet far enough apart 
to avoid making the myometrium too fragile. 

When the myomectomy is located deeply, or the 
uterine cavity has been opened, we suture along a 
deep plane with a few single stitches deep in the 
myometrium, and along a superficial plane, taking 
in the serosa and the superficial part of the 
myometrium. The superficial plane can be dealt 
with using a running suture or with individual 
stitches. When suturing the deep plane, it can 
sometimes be difficult to take the needle through the 
thickness of the defect. In this case it can be an 
advantage to use a U-shaped transfixing stitch, the 
“belt stitch”,^^ running through the uterine serosa 
and taking in the whole thickness of the edges of the 
myomectomy. One or two of these stitches are 
sufficient to ensure that all the deep part of 
the hysterotomy is brought into contact. When the 
uterine suture proves difficult to carry out, it is 
essential to know when to stop and use a mini- 
laparotomy for the suture. 



7.3.7 Extraction of the Fibroid 

Various methods are possible for extraction: direct 
extraction; standard intra-abdominal morcellation; 
electric morcellation; extraction via posterior colpot- 
omy; extraction via mini-laparotomy. Direct supra- 
pubic extraction is appropriate only for fibroids 
measuring less than 3 cm. Extraction takes place 
through the midline suprapubic incision, which may 
be enlarged if needed. For ports larger than 10 mm, it 
is important to close the abdominal wall correctly in 
order to avoid incisional hernias Standard 
morcellation is carried out either with the scissors 
or with the monopolar electrode, and is appropriate 
for small fibroids (less than 4 or 5 mm diameter). 
Electric morcellation uses the Steiner morcellator.^^ 
This device has proved easy to use and without 
danger, but the position of the blade in the device 
must be under perfect control at all times to avoid any 
risk of damaging any neighbouring organs. Posterior 
colpotomy also allows large fibroids to be extracted. 
Some authors have suggested that postoperative 
adhesions involving the colpotomy scar are possi- 
ble,^’^^ but we have not found any increase in this risk 
in our study on adhesions after LM.^^ Since the advent 
of the electric morcellator, we hardly ever use a 
posterior colpotomy to extract fibroids. 



7.4 Results of Laparoscopic 
Myomectomy 

7.4.1 Advantages of Laparoscopic 
Myomectomy 

It is now accepted that the technique is both feasible 
and reproducible, as can be seen from 
the large numbers of teams who now use LM and 
have reported their experience.^’^'^^ Analysis of 
these series of LM, together with the experience 
gained in our own institution,^^ enable us to state 
that this technique does not involve a higher risk of 
peroperative or immediate postoperative complica- 
tions as compared with myomectomy via 
laparotomy. Furthermore, two controlled studies 
suggest that the risk of peroperative haemorrhage 
and the risk of postoperative complications are 
reduced. 

From the cosmetic point of view, the absence of a 
scar is very much appreciated by our patients. As for 
function, the fact that the patients are more 
comfortable has been proved by a clinical trial: 
there is less postoperative pain after LM and the 
hospital stay is shorter. 

Laparoscopic myomectomy could reduce the risk 
of adhesions after myomectomy. In our study on 
second-look after LM, we observed that there was a 
36% rate of adhesions in the 45 patients who 
underwent the check; if only adhesions involving the 
adnexa were taken into account, the rate was 24%.^^ 
These rates are low in comparison with those 
observed at second-look after myomectomy via 
laparotomy, which reach nearly 90%, with nearly 
two -thirds of the cases showing involvement of the 
adnexa.^^“^^ Two controlled studies also suggest a 
lower risk of adhesions after LM.^’^® This reduction 
in postoperative adhesions presents a particular 
advantage when the myomectomy is carried out in a 
context of infertility because it could help to 
improve the fertility of the patients. 

The results of LM relative to fertility have been 
assessed. In our series of 91 infertile patients, we 
observed a cumulative conception rate of 44% at 
2 years. This rate was 70% when no other factor 
was found for infertility other than the fibroid. 
These results are comparable to those of the series 
of myomectomy via laparotomy, which in our 
opinion justifies preferential use of the laparo- 
scopic approach whenever the fibroids are 
medium-sized and few in number. However, there 
has been no randomised clinical trial to validate this 
proposal. 
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7.4.2 Limits and Risks of LM 

Laparoscopic myomectomy, particularly in the case 
of interstitial fibroids, is nevertheless a difficult 
technique, which requires surgeons who are highly 
experienced in laparoscopic surgery.^^’^^ Moreover, 
it takes time and the operations do seem to last 
longer than with laparotomy.^® 

We consider that the maximum size of fibroids 
operated by LM should not exceed 8 cm and that no 
more than three fibroids should be removed in 
total.®® In practice, we do sometimes go beyond 
these limits and some teams have also reported 
carrying out LM for far larger fibroids, up to 
16cm.7’26 However, using LM for large fibroids can 
lead to difficulties in obtaining cleavage of the 
fibroids for several reasons: the growth of certain 
fibroids results in reorganization of the myomatous 
tissues and neighbouring myometrium, making the 
attachments of the fibroids more dense and difficult 
to cleave; the depth of the site of the fibroid hampers 
access for the instruments and visibility of the 
tissues to be dissected; the larger fibroids have a 
more highly developed vascularisation, which results 
in an increased risk of peroperative haemorrhage; 
and finally, the time required for electric morcella- 
tion increases considerably with the size of the 
fibroid. When we first started using the technique, 
we planned to use luteinising hormone-releasing 
hormone analogues preoperatively to reduce the size 
of the fibroids. This proved to be inefficient because 
the tissue reorganisation induced by the analogues 
resulted in the cleavage plane around the fibroid 
becoming less distinct. 

To date, five cases of uterine rupture during 
pregnancy have been reported after LM, in parti- 
cular one in our institution. These acci- 
dents raise the question of the quality of the scars 
after LM and some authors^®’®^ consider that the 
laparoscopic route is not satisfactory to make solid 
sutures of the myometrium if there is a deep defect. 

We have several arguments to counter these 
criticisms. Although experience with pregnancies 
after myomectomy via laparotomy shows that 
uterine rupture is rare (no case in the largest series 
published), ^®“^^ observations of uterine rupture after 
laparotomy are nevertheless reported regularly in 
the literature.^®’^^“^® Cases of rupture have also been 
reported after hysteroscopy.^^ 

At present there is no knowledge concerning the 
real incidence of rupture after LM, because only the 
cases themselves are reported. The incidence is 
probably low, because in our population, for 
example, we observed a single case of rupture for 
92 pregnancies after LM (unpublished data). 

There is probably a publication bias connected 
with the newness of the technique for LM. This kind 
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of bias could explain the number of cases reported 
in the literature over a short period. With myo- 
mectomy via laparotomy, observations of uterine 
rupture are reported only when the particular 
circumstances under which they occur make them 
interesting enough to publish. 

It took a long time to arrive at a good suture 
technique by laparoscopy. In the beginning, some 
teams (including ours) did not immediately apply 
certain principles for making the uterine sutures, 
which have since become clear. Some authors did 
not systematically suture the myomectomy sites® at 
the beginning of their experience. In addition, our 
observation^^ suggests that electrocautery plays a 
part in the secondary development of parietal 
necrosis resulting in a fistula. 

At the present time, although suturing by the 
intraperitoneal route remains a technically difficult 
technique requiring surgeons skilled in laparoscopic 
surgery, we agree with other teams^®’^^’^^ in 
considering that provided the technique is meticu- 
lous, the uterine suture can be carried out satisfac- 
torily by the purely laparoscopic route. Nevertheless 
we remain vigilant and this is one of the reasons 
why, when there is a desire for pregnancy, we 
propose systematically to take a second look by 
laparoscopy, which enables the appearance of the 
uterine scars after LM to be assessed. 



7.5 Conclusions 

Laparoscopic myomectomy enables subserous and 
interstitial fibroids to be treated surgically using 
minimally invasive techniques. Analysis of the 
advantage/risk ratio for this operation as compared 
with the use of laparotomy for myomectomy 
supports its use for medium-sized fibroids 
(< 8 cm) when few in number. Laparoscopic 
myomectomy appears to present particular 
advantages when operating in a context of infertility, 
because it may reduce the risk of postoperative 
adhesions. 

For good-quality healing to be obtained, the 
surgeons need to be experienced in laparoscopic 
surgery techniques and the principles for making 
uterine sutures defined for myomectomy via lapar- 
otomy must be applied. 
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Summary 

Only a small proportion of women with postmenopausal bleeding have significant endometrial pathology. The 
role of ultrasonography in these patients is its Ngh negative predictive v^ue h)r the absence of pathol^. If 
the endometrial thickness is less than 5 mm, the risk of endometrial cancer is minimal (approximately 1.4%). 
An increased endometrial thickness in these patients is a relatively non-sperjfk; finding and demands further 
investigation. Hysteroscopy is indicated in thm patients when the ultrasound scan is inconclusive or when 
there is persistent bleeding inespective of the ultrasound findings. Outpatient biopsy techniques compare 
favourably with dilatation and curettage for the detection of endom^l pathology, but share the same risks as 
any blind procedure. The use of outpatient biopsies should be linked to the use of ultrasound both for patient 
selection and quality control. If there is doubt about the diagnosis, hysteroscopy is warranted. 

Ultrasound can be used to assess dte endometrium of women taking honncine replacement therapy 
(HRT); however, the examination should be performed in the immediate postmenstrual phase. The 
endometrial thickness in women talung continuous combined and sequential therapy should be similar, and 
an endometrial thickness of more than 5 mm considefed abnormal irrespective of the bleeding pattern. The 
assessment of the endometrium of women taking tamoxifen therapy poses particular diagnostic problems. 
The relative merits of ultrasonography, hydrosonography and hysteroscopy are discussed. While ultrasound 
may play a role In the assessment of such women, hysterosct^xcally direct^ biopsies are needed to exclude 
pathology in women with abnormal bleeding. 




Key Points 



• Transvaginal ultrasonography has a high negative predictive value for the presence of endometrial 
pathology. A cut-off value for endometrial thickness of < S.O mm can be used to dehne normality 

• An increased endometrial thickness is a non-specific finding and warrants further investigation In 
symptomatic women 

• Hydrosonography and colour Doppler can decrease the number of false-positive test results from 
ultrasound 

• Outpatient biopsy techniques compare well with dilatation and curettage for the detection of 
endometrial pathology 

• For women taking sequential HRT, an ultrasound scan should be perfonned on day 5-10 of the cycle 

• The endometrial thickness during the immediate postmenstrual phase of sequential therapy should 
be < S.0 mm and the same as the endometrium of women taking continuous combined HRT 

• The use of hydrosonography or hysteroscopy is needed in women taking tamoxifen therapy to 
discriminate between the common finding of glandulocystic endometrium and glandulocystic polyps 

• The endometrial thickness of women taking tamoxifen therapy is often increased. A cut-off value of 
< 8.0 mm seems reasonable given current information 

• Hysteroscopically directed biopsies are needed for women who present with abnormal bleeding 
while taking tamoxifen 




Chapter 8 

Postmenopausal Bleeding: Ultrasound and Hydrosonography 
versus Hysteroscopy 



Dirk Timmerman 



8.1 Introduction 

Postmenopausal bleeding is a common complaint of 
women referred to a gynaecologist. It is usually 
defined as uterine bleeding in postmenopausal 
women not taking exogenous hormonal treatment 
or bleeding at an unexpected time during cycle 
replacement therapy. The first aim of the manage- 
ment of these patients is to exclude the presence of 
endometrial cancer. In many western countries, 
endometrial cancer is the most common gynaeco- 
logical malignancy. Survival is generally good, as 
most cases present at an early stage with abnormal 
vaginal bleeding. Ninety per cent of patients with 
endometrial cancer are postmenopausal. Endome- 
trial cancer is found in 10-15% of women with 
postmenopausal bleeding. Other causes of postme- 
nopausal bleeding include exogenous oestrogens 
(30%), atrophic endometritis or vaginitis (30%), 
endometrial or cervical polyps (10%), endometrial 
hyperplasia (5%) and other diseases such as uterine 
sarcoma, trauma and cervical cancer (10%).^ 
Around 5% of endometrial cancers are found in 
patients without any vaginal bleeding. Occasionally, 
a pyometrium or endometrial cells on a Papanico- 
laou smear in asymptomatic postmenopausal 
women are the first signs of endometrial cancer. The 
risk of endometrial cancer is strongly related to 
exposure to unopposed oestrogens. Oestrogen 
replacement therapy, obesity and oestrogen- 
secreting tumours are considered as risk factors, 
whereas oral contraceptives, progesterone therapy 
and early menopause reduce the risk. 

A special group of patients at risk consists of 
postmenopausal breast cancer patients treated with 
tamoxifen. Tamoxifen has been shown to reduce 
mortality in breast cancer patients and it is currently 
the hormonal treatment of choice. It has been 



estimated that nearly one million women are on 
tamoxifen treatment in the USA and this number is 
likely to increase. Furthermore, tamoxifen was 
approved by the Food and Drug Administration in 
1998 as a prophylactic agent against breast cancer. 
This has led to an increased interest in the potential 
side- effects of this drug. It is well established that 
tamoxifen can induce endometrial hyperplasia and 
polyps. These endometrial polyps can display a wide 
range of appearances.^ The possible association 
between tamoxifen and the occurrence of endome- 
trial cancer (two- to threefold risk) has been 
reviewed previously.^ 

Despite a false-negative rate of 2-6%,^ the 
histopathological diagnosis obtained at dilatation 
and curettage (D8cC) was long considered to be the 
“gold standard” for distinguishing between benign 
and malignant endometrium. It is now usually done 
in conjunction with hysteroscopy to eliminate the 
“blind nature” of the procedure. Several methods 
have been developed to reduce the need for D&C 
under general anaesthesia in order to reduce 
associated cost and morbidity. Three types of 
specialised investigation are commonly used in 
patients presenting with postmenopausal bleeding: 
outpatient endometrial biopsy, ultrasound and 
hysteroscopy. Each method of assessment has 
advantages and disadvantages, and the choice of 
method should be made accordingly. 

The use of outpatient endometrial biopsy 
(e.g. with a Pipelle device) or aspiration methods 
(e.g. Vabra suction) is convenient. No special 
expertise or equipment is needed, and the procedure 
can be performed quickly. The presence of endo- 
metrial cancer can be demonstrated in 88-97% of 
cases. However, the introduction of endometrial 
biopsy methods has never led to a significant 
decrease of the number of D&C procedures 
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performed, because most clinicians judge them to be 
insufficiently reliable to exclude the presence of 
endometrial cancer in patients with postmenopausal 
bleeding. These “blind” procedures cannot sample 
all of the endometrium, and endometrial polyps 
may be missed. In a study on 433 perimenopausal 
patients with abnormal uterine bleeding, 
non-directed office biopsy alone would have poten- 
tially missed the diagnosis of focal lesions such as 
polyps, submucous myomas and focal endometrial 
hyperplasia in up to 80 patients (18%).^ In this 
study, Goldstein and colleagues proposed a clinical 
algorithm based on unenhanced transvaginal 
sonography followed by saline infusion (hydrosono- 
graphy) for selected patients. Their approach 
consisted of either no endometrial sampling, non- 
directed sampling or directed sampling, depending 
on whether the ultrasound-based triage revealed no 
anatomical abnormalities, globally thickened 
endometrial tissue or focal abnormalities, respectively. 



8.2 Ultrasound 

8.2.1 Endometrial Thickness and Doppler 

Transvaginal sonography is used to assess endome- 
trial thickness, endometrial and myometrial 
homogeneity or heterogeneity, and abnormalities of 
endometrial morphology. When using ultrasound, a 
thin hyperreflective endometrial line can be seen in 



most postmenopausal women. This atrophic 
endometrium is characterised by a maximal total 
(double layer) endometrial thickness of less than 
5mm.^ The mean endometrial thickness is higher 
(between 4 and 8 mm) in women on hormone 
replacement therapy compared with postmenopau- 
sal women not taking exogenous hormones 
(between 1 and 3 mm). In patients with postmeno- 
pausal bleeding, (1) an endometrial line that cannot 
be clearly visualised, (2) a measurement greater than 
5 mm or (3) high echogenicity or irregularities in 
endometrial morphology, whereby one area is 
thicker than another, indicate the need for further 
investigation. The false- negative rate of transvaginal 
sonography for the detection of pathology is 
comparable with other existing techniques, such as 
D&C,^ and in experienced hands transvaginal 
sonography is a very reliable tool to exclude 
endometrial cancer.^’^ If only patients with post- 
menopausal bleeding and an endometrial thickness 
of more than 4 mm were to be referred for 
hysteroscopy and/or D&C, it may be possible to 
reduce the number of operative procedures by about 
50%. However, a surprisingly high rate of endome- 
trial cancer has been reported in some studies 
among patients with postmenopausal bleeding 
associated with an endometrial thickness of less 
than 5 mm (15/212) (9-11). Although many recent 
papers (Table 8.1) advise limitation of D8cC to 
patients with postmenopausal bleeding associated 
with an endometrial thickness 5 mm at ultrasono- 
graphy, we continue to recommend that office 



TaW# 8.1. Prevalence of endomelrial cancer in patients with postmenopausal bleeding in relation to {double layer) endometrial 
thickness (KT) at transvaginal sonography (from Timmerman and Vergote, with permission}. NR* Not recorded 





ET < 5 mm 


KT : 5 mm 


Mean ET (mm) in 
endometrial cancer 


Nasri and Coast 1989 


0/37 


7/63 


24.4 (11.5-38) 


Osmers et al 1990 


0/46 


13/57 


NR 


(ioldstcin et al 1990 


0/11 


1/19 


NR 


Nasri el al 1991 


0/51 


6/42 


22.2 (83-81 


(iranberg el al 1991b 


0/150 


18/55 


18.2 (9-35} 


Smith el al 1991 


0/22 


4/23 


18.2 (14-22) 


Ghirardini et al 1991 


0/30 


5/8 


NR 


Ekmrne et a] 1991a* 


0/NR 


17/NR 


20 (6-41) 


Dorum el al 1993 


3/54 


12/45 


20 (2-30) 


Kurjak et al 1993a* 


0/NR 


35/NR 


NR 


Karlsson et al 1993* 


0/ ' 57 


1.5/ - 48 


NR (5-NR) 


Sladkevicius ct al 1994* 


0/NR 


23/NR 


24 (7-56) 


nhoni and Beghin 1994 


0/34 


12/48 


NR 


Hmanuel et al 1995* 


0/NR 


7/NR 


14.3 (9-20) 


Karlsson et al 1995 


0/518 


114/620 


21.2 (5-68) 


V'an den tkmh et al 1995* 


0/NR 


6/NR 


22.5 (13-35) 


Malinova and Pehlivanov 1995* 


0/ * 35 


57/ ■ 83 


18.4 (7-40) 


Schramm el al 1995 


10/74 


19/121 


II (0-20) 


Seelbach-Gdbcl et al 1993 


2/86 


37/146 


23.6 (NR) 


All 


15/1113 


248/1247 





Not included f(»r statistical analysis (insufficient data). 

'Overall prevalence of endometrial carcinoma: 11.1%. 

Transvaginal sonography (S mm ent-ofO: sensitivity 94.3%; specificity 52.4%; positive predictive value 19,9%; negative predictive 
value accuracy 57.0%. 
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endometrial sampling be performed in patients 
presenting with postmenopausal bleeding and with 
an endometrial thickness of less than 5 mm 
(Figure 8.1). From the review of reported studies 
(Table 8.1), it may be concluded that in patients 
presenting with postmenopausal bleeding, endome- 
trial cancer will be found in 11%. If the subsequent 
transvaginal sonography reveals an endometrial 
thickness of 5 mm or more, this figure rises to 
20%. With an endometrial thickness of less than 
5 mm, the risk for endometrial cancer in patients 
with postmenopausal bleeding is only 1.4%. If one is 
prepared to take this small risk of missing 
endometrial cancer in patients presenting with 
postmenopausal bleeding, the initial step of taking 
an office endometrial biopsy in all patients could be 
omitted, as proposed by many authors. Such a 
policy would certainly reduce the cost of the 
investigation. However, cost savings may differ 
considerably among countries. 

The problems affecting the accuracy of transva- 
ginal sonography include polypoid growths of 
endometrial cancer and the presence of 



adenomyosis and myomas deforming the uterine 
anatomy and volume. The latter pathological 
conditions can increase the false-positive results of 
the technique. On the other hand, further investiga- 
tion is indicated if it is not possible to measure the 
endometrial thickness with transvaginal sonography 
in symptomatic women. Otherwise, cases of 
endometrial cancer will be missed and this in turn 
will result in a fall of the sensitivity of ultrasound. 

The initial reports on the use of spectral analysis 
of colour Doppler signals from the uterine artery 
were promising, but more recent reports suggest 
that the contribution of a Doppler examination to 
the differential diagnosis in women with postmeno- 
pausal bleeding is very limited. On the other hand, 
colour Doppler imaging can be very useful to 
evaluate endometrial pathology (Timmerman et al., 
unpublished data). Endometrial polyps often have a 
clearly visible vascular pedicle (Figure 8.2), while 
submucous myomas are characterised by a circular 
blood flow (Figure 8.3), and endometrial cancer 
commonly has irregular feeding neovascularisation 
in the subendometrial myometrium (Figure 8.4). 




Figure 8.1 Algorithm for triage of women with postmenopausal bleeding 
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Figure 8.2b Two polyps with 
vascular pedicles visualised 
with hydrosonography. 



Figure 8.3 Submucous myo- 
ma characterised by a circu- 
lar blood flow. 
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Figure 8.4 Stage I endometrial 
cancer with irregular feed- 
ing neovascularisation in the 
subendometrial myometrium 
of the posterior uterine wall. 



8.2.2 Differential Diagnosis 

It should be noted that abnormal ultrasonographic 
findings always warrant further investigation leading 
to histopathological diagnosis. 

Endometrial hyperplasia is characterised by a 
highly reflective, thick endometrium, which is often 
homogeneous, but sometimes cystic with echo-free 
areas. There is an intact halo surrounding the 
endometrium. An ultrasound based differentiation 
of different forms of hyperplasia or endometrial 
cancer is not possible. 

Treatment with tamoxifen or hormone replacement 
therapy will often lead to a very thick endometrium 
with or without the presence of cysts. If polyps are 
suspected, hydrosonography can be used. 

Endometrial polyps are suspected if there is 
distortion of the midline of the endometrium. They 
are easily visualised with sonohysterography. 

In patients presenting with endometritis, the 
presence of intrauterine free fluid is common, but 
the clinical presentation will nearly always lead to a 
correct diagnosis. 

Uterine sarcoma (mixed Mullerian tumour or 
endometrial stromal sarcoma) can result in a 
thickened hyperechoic endometrium, an enlarged 
uterus without an intact halo surrounding the 
endometrium, and the presence of a polypoid 
endometrial tumour. 

In cases of adenomyosis, an asymmetrical uterine 
enlargement, a distorted endometrial and myome- 
trial echo texture, and occasionally small cystic areas 
have been described. In contrast with fibroids there 
are no circular feeding arteries around the adeno- 
myomatous lesion which has no distinct contour. 



8.3 Hydrosonography 

Using a negative-contrast agent (e.g. normal saline 
solution), hydrosonography can improve the diag- 
nostic performance of transvaginal sonography. ^ 
In this technique, sterile saline (3-20 ml) is injected 
into the uterine cavity under ultrasound control 
using a balloon catheter or an intrauterine insemi- 
nation catheter. It can be used as a secondary test in 
patients with a thickened endometrial line at 
transvaginal sonography, to distinguish between 
intracavity polyps or fibroids and endometrial 
thickening (hyperplasia or carcinoma). This 
may allow appropriate preoperative triage for 
operative hysteroscopy. If the endometrium is thin 
at hydrosonography and if no focal abnormalities 
are visualised, conservative management is 
appropriate in patients with postmenopausal 
bleeding. Hydrosonography is easy to learn, and is 
well tolerated by patients. In a prospective 
controlled study on 100 postmenopausal patients 
with abnormal uterine bleeding, the combination of 
endometrial biopsy and transvaginal sonography 
with hydrosonography was positively correlated 
with surgical findings in > 95% of the patients. 
No patients with endometrial hyperplasia or cancer 
were misdiagnosed. 

After treatment with tamoxifen, the endometrial 
appearance at transvaginal sonography typically 
changes from a postmenopausal atrophic (1-3 mm) 
endometrium into a characteristic endometrial 
pattern: it thickens and becomes hyperechogenic, 
with or without the presence of cysts. The junctional 
area is irregular and not clearly defined. In most of 
these cases, hysteroscopy shows only an apparent 
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atrophic endometrium with many cysts. The histo- 
logical findings are most often consistent with an 
atrophic endometrium. Hydrosonography is very 
useful to discriminate between globally thickened 
endometrium and polyps or other endometrial 
irregularities. 

In a randomised, cross-over study in asympto- 
matic postmenopausal breast cancer patients, who 
had taken tamoxifen (20 or 40 mg/day) for at least 
6 months, we compared the screening effectiveness 
and acceptability of transvaginal sonography (with 
hydrosonography if the endometrial thickness was 
> 4 mm) with office hysteroscopy.^^ Two patients 
had endometrial cancer (one primary, one 
secondary to breast cancer: both only detected by 
transvaginal sonography). Twenty-six patients had 
at least one polyp. The sensitivity for polyps and the 
specificity of transvaginal sonography were 85 and 
100%, respectively. The corresponding values for 
office hysteroscopy were 77 and 92%. Significantly 
more patients preferred ultrasound to hysteroscopy 
(p < 0.001). We therefore conclude that transvaginal 
sonography (plus hydro sonography) is more 
effective and acceptable than office hysteroscopy for 
detecting endometrial abnormalities in women 
taking tamoxifen. 



8.4 Hysteroscopy 

The main advantages of hysteroscopy are direct 
visualisation of the endometrial cavity and the 
possibility of obtaining directed biopsies. Diagnostic 
hysteroscopy was found to be superior to D&C in 
276 patients with abnormal bleeding in making an 
accurate diagnosis of pathological conditions in the 
uterine cavity.^® In 45 women with postmenopausal 
bleeding, hysteroscopy had higher specificity but 
lower sensitivity for the detection of endometrial 
pathology compared with transvaginal sonogra- 
phy.^^ In this study, hysteroscopy failed to detect 
two out of four endometrial cancers. In a report 
comparing hydrosonography and office hystero- 
scopy in patients presenting with abnormal uterine 
bleeding, significantly more patients preferred 
transvaginal sonography to office hysteroscopy.^^ 
Hysteroscopy cannot be used to screen for extra- 
uterine pathology and sometimes fails to detect 
endometrial polyps^^ and cancers.^^’^^ Furthermore, 
the procedure requires specialised equipment and is 
operator dependent. It cannot be used in patients 
with cervical stenosis, and is difficult in patients with 
active bleeding. It is difficult to find studies 
comparing state-of-the-art hysteroscopy with 
state-of-the-art transvaginal sonography. Office 
hysteroscopy is certainly useful when transvaginal 
sonography is not informative, when it reveals 



asymmetric endometrial abnormalities, or when 
patients with a normal transvaginal sonography 
exhibit persistent postmenopausal bleeding. 
Operative hysteroscopy enables a minimally invasive 
resection of endometrial polyps (Figure 8.5) and 
submucous myomas, and a reliable exclusion of 
atypical endometrial hyperplasia or endometrial 
cancer in patients with an irregular endometrium. 
Finally, the debate whether hysteroscopy (or 
hydrosonography) could worsen the prognosis of 
endometrial cancer by retrograde seeding of 
malignant cells has not ended yet, but several 
publications are reassuring in this regard. 



8.5 Conclusions 

Transvaginal sonography is a reliable technique to 
exclude the presence of endometrial cancer or other 
endometrial pathology in patients presenting with 
postmenopausal bleeding. It is inexpensive and well 
tolerated by the patients. Hydrosonography and 
colour Doppler imaging can decrease the number of 
false-positive results. When transvaginal sonography 
is not informative, when it reveals asymmetric 
endometrial abnormalities, or when patients with a 
normal transvaginal sonography exhibit persistent 
postmenopausal bleeding, office hysteroscopy or 
other investigations are indicated. Because both 
transvaginal sonography and office hysteroscopy 
have limitations, any abnormal sonographic or 
hysteroscopic finding warrants further investigation 
(e.g. operative hysteroscopy) in order to reach the 
correct histopathological diagnosis. 




Figure 8.5 Operative hysteroscopy enables the resection of benign 
endometrial polyps. 
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Chapter 9 

Endometrial Sampling Techniques 
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9.1 Introduction 

Since its introduction by Recamier in 1843 till the 
early 1990s, dilatation and curettage (D&C) has been 
the standard diagnostic approach for the detection of 
endometrial disease. In 1935, Novak developed the 
first outpatient sampling curette, obviating the need 
for general anaesthesia. In the following decades, 
other outpatient endometrial sampling devices 
became available. More recently, hysteroscopy and 
vaginal ultrasonography have completed the diagnos- 
tic arsenal for the detection of endometrial disease. 

The first section of this chapter compares 
different endometrial sampling methods. The 
second section discusses the indications for 
endometrial assessment. 

9.2 Methods of Endometrial 
Sampling 

Different sampling methods to evaluate the 
endometrial lining are used: extrauterine sampling for 
cytological examination and intrauterine sampling for 
cytological and/or histological evaluation. 



9.2.1 Extrauterine Sampling 

The cytologist reports the presence or absence of 
exfoliated endometrial cells on cervical or cervicova- 
ginal smear. Endometrial cells should be absent in 
the second half of the menstrual cycle and after the 
menopause. If endometrial cells are present, they are 
evaluated with special attention to cellular atypia. 
Overall, a low diagnostic accuracy for endometrial 
disease of about 50% (range 18-66%) is found. ^ 
Sampling the vaginal pool, the ectocervical area or 
the endocervical canal have a similar diagnostic 



accuracy.^ If normal endometrial cells are seen on 
screening, endometrial carcinoma is found in 
5.7-11.2%.^’^ If atypical or malignant endometrial 
cells are reported, malignancy is present in 
64-100%.^’^ Larson^ evaluated cervical cytology in 
164 women with endometrial cancer: 12.8% showed 
atypical endometrial cells and 23.9% malignant cells 
(giving a sensitivity of 42.7% and 29.9% respec- 
tively). Extrauterine sampling is of limited value as a 
screening method for endometrial pathology, 
although a cervical smear may alert the clinician to 
possible endometrial disease. 



9.2.2 Intrauterine Sampling 

9.2.2. 1 Intrauterine Cytology 

Intrauterine cytology sampling can be obtained by 
“flushing” the uterine cavity (e.g. with a Gravlee jet 
washer or Isaacs cell sampler) or by “scraping” the 
endometrial wall using a small device (e.g. Endopap, 
Endocyte). The processing is similar to that of 
cervical cytology and thus relatively inexpensive. 
The thicker devices like the Gravlee jet washer may 
necessitate cervical dilatation and have been 
replaced by thinner disposable samplers (e.g. 
Endopap). Failure to introduce the Endopap because 
of cervical stenosis has been reported in up to 10% 
of cases. The diagnostic accuracy for malignant 
endometrial lesions ranges from 66 to 97%. ^ The 
sensitivity for endometrial carcinoma ranges from 
58 to 94%.^’^ The positive predictive value for 
endometrial disease ranges from 43.6 to 66.7%, 
and from 93.7 to 96.4% for malignant lesions. The 
frequent occurrence of false positives indicates that 
the clinician should not rely on endometrial 
cytology, but must await histology before proceed- 
ing with hysterectomy for alleged endometrial 
malignancy.^® 
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9.2.2.2 Intrauterine Histology 

Intrauterine sampling methods for histological 
examination can be divided into three groups: (1) 
D&C, (2) office sampling and (3) selective endome- 
trial biopsy under hysteroscopic guidance. 

9.2.2.2.1 Dilatation and Curettage. This was the most 
common elective operation in the UK in 1989. The 
aim of D&C is to obtain sufficient endometrial tissue 
by scraping the uterine cavity with a curette to 
exclude organ pathology. Although a transient 
reduction of menstrual blood loss has been observed 
in the first postoperative cycle in women with 
menorrhagia, D8cC has only incidental therapeutic 
properties. Disadvantages of the procedure include 
the fact that it is performed blind. Stock^^ found that 
in 60% of cases, less than half the endometrial 
surface was sampled during the procedure. Focal 
intrauterine lesions may thus be missed.^ 
Another disadvantage is that it is an invasive 
procedure, performed under general anaesthesia. 
Grimes^^ reported a 1.7% complication rate, mainly 
uterine perforation (0.9%), infection (0.4%) and 
haemorrhage (0.4%). 

9. 2. 2. 2. 2 Office Sampling. In office sampling, endo- 
metrial tissue is yielded by negative pressure 
(aspiration; e.g. Vabra aspirator, Pipelle de Cornier, 
Z-sampler) and/or scraping (e.g. Sharman and 
Kevorkian curette) through a specially designed 
device introduced through the cervical canal into 
the uterine cavity. The most commonly used 
devices are the Novak curette, the Vabra aspirator, 
and more recently the Pipelle de Cornier and the Z- 
sampler. The Pipelle de Cornier and the Z-sampler 
are easy to use, relatively inexpensive, and cause 
less patient discomfort than Vabra or Novak 
sampling.^^’^^ In up to 10% of cases, the procedure 
may not be feasible due to cervical stenosis. As for 
D&C, office sampling methods are blind proce- 
dures. Vabra, Novak and Pipelle share a similar 
accuracy in the detection of endometrial disease, 
and compare well with D&C.^^ Although the 
endocavity surface is always incompletely sampled, 
most office biopsies give sufficient information for 
proper evaluation of the endometrial status. 
Malignant and hyperplastic endometrial tissue is 
probably more friable and thus more prone to be 
aspirated during sampling; endometrial polyps, 
however, are generally missed. The results of 
office sampling are more reliable if matched with 
ultrasound findings of the endometrial lining 
performed before sampling: if a thickened endo- 
metrial lining is visualised on ultrasound, and the 
sampling yielded only atrophic tissue, a lesion most 
likely has been missed. 



9.2.2.2.3 Hysteroscopy. Hysteroscopy with selective 
endometrial sampling has become the procedure of 
choice in evaluating intrauterine pathological con- 
ditions. Gimpelson^^ demonstrated its superiority to 
D&C. Diagnostic hysteroscopy can usually be 
performed without anaesthesia, or after local 
infiltration of the cervix. Although some authors^ 
state that if hysteroscopy reveals an atrophic 
endometrium, endometrial biopsy is not needed, 
others^^ report a limited concordance between the 
hysteroscopy and histology, emphasising the 
importance of endometrial sampling after hystero- 
scopic evaluation. The biopsies taken with forceps 
used in office hysteroscopy are relatively small, and 
may be insufficient for proper histological evalua- 
tion in up to 20%.^^ An office sampler or a formal 
curettage (in case of general anaesthesia) may be 
indicated to obtain sufficient tissue. 

Seeding of malignant cells into the abdominal 
cavity after hysteroscopy has been observed in 
women with endometrial carcinoma.^^ There is no 
evidence so far that prognosis is worsened by 
hysteroscopy.^^ 

9.3 Indications for Endometrial 
Assessment 

9.3.1 Asymptomatic Population 

Screening for endometrial malignancy (in analogy 
with cervical cancer screening) in an asymptomatic 
population has not been proven useful so far. The 
opportunity for screening depends on the following 
conditions: (1) the incidence of the disease screened 
for, (2) the prognosis of the disease, (3) the 
curability of the disease in its early or pre-cancerous 
stage, and (4) the availability of an easy, cheap and 
painless screening method. Endometrial malignancy 
is the most common gynaecological cancer in the 
USA, with an incidence of 1.7 per 1000. The 
incidence of endometrial cancer is extremely low 
in young women (1 : 100 000 in women younger 
than 36 years). Screening in young women is 
therefore not defensible. Endometrial cancer is more 
likely in older women (relative risk, RR = 3), in the 
obese (RR = 10-23), and in women on unopposed 
oestrogen therapy (RR = 4-30). The 5-year survival 
of patients with early endometrial cancer is 
excellent, but shows a steep decline in more 
advanced stages. Atypical endometrial hyperplasia 
may be considered a pre-cancerous disease and can 
be cured medically in some cases, and surgically in 
all cases. The following screening methods may be 
considered: endometrial sampling, progesterone 
challenge test, vaginal ultrasound. Endometrial 
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sampling is an easy, relatively cheap diagnostic tool, 
but remains an invasive procedure. Its use is 
warranted only in women at high risk for endome- 
trial disease. A progesterone challenge test as 
screening in apparently normal menopausal women 
has been advocated:^* if the patient had uterine 
bleeding, endometrial pathology was demonstrated 
in 22-100% of cases. Ultrasound may be better 
suited as a screening method in selecting “high-risk” 
women.^^’^^ Endometrial sampling could be per- 
formed as a second step in cases of abnormal 
ultrasound findings. 



9.3.2 Symptomatic Population 

9.3.2. 1 Postmenopausal Bleeding 

Endometrial sampling is mostly performed in 
women presenting with abnormal uterine bleeding. 
Postmenopausal uterine bleeding in women without 
hormone replacement therapy (HRT) has long been 
considered an absolute indication for biopsy. 
Feldman,^^ using a statistical model with different 
risk factors, demonstrated that office endometrial 
sampling was the most cost-effective initial 
evaluation for postmenopausal bleeding. Feldman, 
however, did not include ultrasound in her model. 

In half the menopausal women presenting with 
uterine bleeding, no intrauterine lesion is present. 
There is clearly a need for a better selection of patients 
at risk for endometrial pathology to lower the need for 
endometrial sampling. By using vaginal ultrasound to 
evaluate and measure the endometrial lining, it has 
been demonstrated that the need for endometrial 
sampling may be reduced by 50%: if the endometrial 
lining is thin and regular, the risk for benign or 
malignant endometrial disease is extremely low. 



9.3.2.2 Hormone Replacement Therapy 

The diagnosis of endometrial disease in women on 
HRT is less clearly established. Padwick^^ reported 
that in cases of regular bleeding induced on or after 
day 11 of progestogen, endometrial disease was 
unlikely. A change in menstrual pattern may be an 
indication for endometrial investigation. Sturdee^^ 
could not confirm any correlation between bleeding 
pattern and occurrence of endometrial pathology. 

The question is whether endometrial sampling is 
warranted before the start of HRT. Because the risk 
for carcinoma is about 0.1%, most authors do not 
recommend endometrial biopsy in women without 
abnormal bleeding. 

Vaginal ultrasound may be of benefit before the 
initiation of HRT to make sure that the endometrial 



lining is thin and regular. During HRT, the timing of 
the ultrasound examination is important if a 
sequential HRT scheme is used: during the oestro- 
gen-only phase of the cycle, a “follicular” three-layer 
pattern is mostly observ^ed, making the diagnosis of 
focal lesions easier. Since focal lesions are common, 
Nagele^^ recommends hysteroscopy in women with 
abnormal bleeding on HRT. 



9.3.23 Tamoxifen 

Women on tamoxifen therapy have an increased 
risk for endometrial disease (RR = 2.3-6.4).^^’^^ 
Some authors have suggested periodic endometrial 
sampling. As most tamoxifen-induced endometrial 
pathologies are focal lesions, blind sampling may 
prove less appropriate. The use of hysteroscopy with 
selective biopsy has been advocated. It is unclear if 
all women taking tamoxifen should undergo hys- 
teroscopy on a regular basis. The use of vaginal 
ultrasound is limited by the frequent occurrence of 
pseudohyperplasia (false impression of thickened 
endometrial lining). Hydrosonography may be a 
better screening method to identify those patients at 
risk for endometrial pathology.^^’ ^ 



9.3.2.4 Women in Reproductive Years 

In younger women, life-threatening endometrial 
pathology is unusual.^^ In women aged 35 or less 
presenting with abnormal uterine bleeding, the 
aetiology is most likely dysfunctional. Medical 
treatment and clinical follow-up without histological 
diagnosis is justifiable. In case of failure of medical 
therapy, further investigation is warranted. Ash^^ 
reported that if the dysfunctional uterine bleeding 
shows a regular pattern, the risk for organic lesion is 
less than 1%, and endometrial biopsy is not 
warranted; if the menstrual pattern is irregular, 
lesions are more likely (14%), indicating further 
endometrial investigation. An ultrasound examina- 
tion to detect myomas or polyps may be the most 
appropriate next diagnostic step. Office endometrial 
sampling is useful in the diagnosis of maturation 
defects, endometritis, hyperplasia or malignancy. 

In women over age 35, endometrial disease 
becomes more prevalent, and the clinician must have 
a higher level of suspicion in the diagnostic approach. 



9.3.2.S Subfertility Investigation 

Endometrial sampling is also used in subfertility 
investigation, mostly for “dating” the endometrium 
to exclude luteal insufficiency. The endometrium 
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serves as a bioassay to evaluate ovarian function. In 
case of insufficient progesterone production, the 
maturation of the endometrium will be hampered. 
However, endometrial sampling poorly predicts 
pregnancy outcome. Some authors suggest the 
superiority of serial measurement of progesterone 
in the second phase of the cycle.^^ 

Kaminski^^ reported a 0.6% risk of sampling the 
implantation site at endometrial sampling in the 
luteal phase. Although none of the three reported 
cases had an evolutive gestation, the authors 
conclude on the relative safety of the procedure in 
subfertility investigation. 



9.4 Conclusions 

In the last decade, there has been a significant 
evolution in the diagnostic approach of endometrial 
disease from D&C under general anaesthesia 
towards office procedures: office endometrial sam- 
pling, office hysteroscopy and vaginal ultrasonogra- 
phy. Today there remains no place for the classical 
D&C without hysteroscopy. 

Before proceeding with office sampling, ultrasound 
evaluation should be considered an essential step in 
endometrial investigation: first, to select the patient at 
risk of endometrial disease in whom endometrial 
sampling is warranted; secondly, as “quality control” 
of the endometrial sampling. If insufficient tissue has 
been sampled in a woman with a thickened 
endometrial lining, a lesion most probably has been 
missed, and further investigation is indicated. 

If there is still doubt about the diagnosis after 
initial investigation, hysteroscopy with selective 
endometrial sampling is the investigation of choice. 

In a setting with no ultrasound or hysteroscopy 
facilities, there is still a place for blind office sampling 
in the diagnostic work-up. The clinician must be 
aware of its limitation, and rely on a rigorous clinical 
follow-up in case of initial negative findings. 
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10.1 Introduction 

Transvaginal ultrasonography (TVS) provides a 
valuable tool for the diagnosis of a wide range of 
gynaecological disorders, including those of the 
endometrium and the myometrium.^ The ability of 
TVS to show changes of endometrial thickness in 
abnormal endometrium has been well established. 
The Nordic trial^ and the Italian multicentre trial^ 
provided independent evidence that in patients 
with postmenopausal bleeding without hormone 
replacement therapy (HRT) - 787 and 930 patients, 
respectively - an endometrial thickness < 4 mm 
safely excludes endometrial cancer as a possible 
cause of bleeding and accurately predicts atrophy 
in more than 80% of cases. According to Osmers,^ 
endometrial lesions and thickenings that turned 
out to be asymptomatic cancers were of a lower 
stage than cancers diagnosed in symptomatic 
postmenopausal women. The effects of drugs 
known to cause proliferative changes of the 
endometrium, such as tamoxifen, can be 
monitored by TVS.^ The use of intracavity instilla- 
tion of saline allows accurate diagnosis of polyps 
already suspected by simple transvaginal scanning.^ 
There is therefore considerable potential for the use 
of TVS examination of the endometrium in patients 
taking HRT. 

Clinical practice is far from taking advantage of 
this diagnostic tool. For many years, HRT monitoring 
has been influenced by the study of Padwick et al,^ 
which speculated that bleeding on or after day 1 1 of 
prostestogen administration could be taken as 
reassurance of effective endometrial protection. 
However, Padwick's study recruited only a small 
number of women, among whom no cases of 
endometrial cancer were observed. This “rule of 
thumb” method has been scientifically questioned 
since the early 1980s.^ Recently, however, a large 
multicentre study carried out by the United Kingdom 



Collaborative Groups provided unquestionable 
evidence that there is no correlation between 
postmenopausal bleeding and endometrial lesions. 
In fact, this study showed that 37 out of 65 cases of 
complex hyperplasia and four out of eight cases of 
atypia occurred in women who had regular bleeding 
after 11 days of progesterone administration. 
Because the bleeding pattern can no longer be 
considered a predictor of abnormal histology in 
postmenopausal women on HRT, there is a need to 
develop clear guidelines based on objective criteria 
to manage these women clinically. Moreover, 
although there is a lower risk of endometrial cancer 
associated with the use of a combined oestrogen- 
prostestogen regimen than with unopposed 
oestrogens, results from Beresford et aft^ do not 
support the optimistic view of an overall lower risk 
of endometrial cancer being associated with com- 
bined therapy compared with no therapy. The 
overall relative risk, estimated on the basis of a 
meta-analysis of patients on oestrogen plus proges- 
terone for at least 10 days, was 0.8 (95% confidence 
interval 0.6-1.2).“ Beresford’s data hold that this 
relative risk can increase up to 1.9. 

10.2 Challenging the Endometrial 
Changes of HRT with TVS 

This research and clinical background, added to the 
increasing number of women on HRT in western 
countries, has led to many research and clinical 
protocols to evaluate the possible role of TVS in 
monitoring the possible unwanted effects of this 
preventive therapy. Until recently, however, only a 
few studies had been published addressing the issue 
of ultrasonographic evaluation of the endometrium 
in women receiving HRT.^^~^^ 

Changes in the thickness and echogenicity of the 
endometrium in postmenopausal women on HRT 
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have been reported consistently. Lin and 
colleagues observed that continuous combined 
oestrogen and progestogen was associated with 
endometria less than 8 mm in 85% of cases, whereas 
half of those on unopposed oestrogens showed 
endometria thicker than 8 mm. Cyclic progestogens 
and oestrogens produce an endometrium of varying 
thickness, which increases to 8 mm, mimicking the 
natural cyclic variation. The authors tentatively 
concluded that postmenopausal women receiving 
HRT who are found to have an endometrium 
> 8 mm should undergo further investigation in the 
form of endometrial biopsy. Similar changes were 
observed by Bonilla-Musoles.^^ These studies 
observed that sequential combined therapy is 
associated with a thicker endometrium, and that 
unopposed oestrogen therapy is more likely to cause 
a thicker endometrium, hiding hyperplastic changes. 
In these studies, no attention was paid to the phase 
of the cycle in which sonography should be used to 
monitor hormonally induced endometrial changes. 

This biological bias was addressed by Deborah 
Levine in 1995. Women on sequential therapy, 
examined at random during the cycle, showed the 
largest variation of endometrial thickness. The 
greatest mean thickness in this group of 40 women 
was 8.3 zb 3.9 mm and the mean change during the 
cycle was 4 mm, ranging from 0 to 13 mm. The 
expected effect of progestogen was measured by 
ultrasound imaging of the endometrium. In 
33 women on continuous combined hormonal 
replacement, Doren^^ found that the endometrial 
thickness was 2.8 zb 1.8 mm, compared with 4.2 zb 5.6 
in 22 control women who received no hormones. 

The action of progestogen is both physical - 
shedding of endometrial tissue as a consequence of 
withdrawal - and metabolic. Progesterone is respon- 
sible for a reduction in DNA synthesis, nuclear 
oestrogen receptor content, and changes in 
intracellular protein production. The duration of 
progestogen action is critical and 10 days are 
necessary, although the first two effects described are 
achieved from the sixth day. We believe that results of 
studies using all possible HRT treatments and different 
timings of sonographic scanning add to the confusion 
in a field in which TVS is regarded suspiciously. Under 
these “random” conditions, as reported by Holbert,^^ 
the endometrial thickness ranges from 1 to 14 mm in 
patients with combined HRT and from 1 to 15 mm in 
patients with sequential HRT. 

The role of oestrogen and progestogen and the 
timing of the sonographic examination were 
eventually addressed by Ylostalo et al,^^ who 
followed 54 postmenopausal women for 1 year from 
the start of HRT. An endometrial sample was taken 
prior to starting therapy and again 1 year later. All 
women received a cyclical progestogen (10 mg daily) 
for 12 days during each calendar month. The mean 
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endometrial thickness prior to starting HRT was 
2.8 zb 1.1 mm; 1 year later, during the progestogen 
phase of the cycle, it was 4.2 zb 1.7 mm; and 2-4 days 
after the start of withdrawal bleeding it was 
3.1 zb 1.5 mm. Transvaginal sonography accurately 
identifies the overall trophic effect of HRT on the 
endometrium and the role of progestogen. 

10.3 Possible Protocol for HRT 
Monitoring: Multicentre Study 

The primary aim of the study designed in our 
centres was to define a range of endometrial 
thickness in both symptomatic and asymptomatic 
women on HRT at increased risk for endometrial 
abnormalities. Postmenopausal patients were 
recruited from outpatient menopause clinics, the 
only selection criteria being the duration of 
postmenopausal amenorrhoea ( > 9 months) and 
the duration of HRT ( > 6 months). Women were 
excluded if they had had an endometrial biopsy 
within 8 weeks or were bleeding at the time of 
examination. In women on sequential oestrogen 
plus progestogen therapy, great attention was paid 
to the timing of TVS examination, which was always 
performed immediately after the withdrawal bleed- 
ing between the fifth and tenth day from the last 
progestogen tablet. This schedule allowed us to 
measure the endometrium when, under normal 
conditions, it is supposed to be at its minimal 
thickness. The maximum endometrial thickness was 
measured in a longitudinal plane, from one 
endometrial-myometrial interface to another. This 
TVS measurement excludes intracavity fluid, but 
includes any other tissue. A hysteroscopy with 
endometrial biopsy was performed when the 
endometrial thickness v/as > 4 mm, always within 
5 days from TVS examination. Because of the 
hormonal-induced “physiological” endometrial 
thickening, this 4 mm threshold was even more 
important for postmenopausal women receiving 
hormonal supplementation. The choice of hystero- 
scopy as the “gold standard” for assessment of 
endometrial pathology was suggested by several 
studies investigating the specificity and sensitivity of 
hysteroscopy in comparison with other techniques. 
For many years, the most widely used technique for 
obtaining endometrial samples was dilatation and 
curettage. However, this procedure proved to have a 
false- negative rate between 2 and 6% for diagnosing 
endometrial cancer and hyperplasia.^^”^^ 

One hundred and ninety women gave their 
informed consent to enter the study. Table 10.1 
summarises the ages of the women at the time of 
study and at the start of the menopause. Ultrasono- 
graphic uterine mean longitudinal diameter ( zb SD) 
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was 70 ± 14 mm. Ninety-seven fibroids (41%) were 
observed in this series. 

Women were enrolled in one of two groups 
according to the HRT regimen they were follow- 
ing: women in group la received either 0.625 mg 
conjugated oestrogens for 21/25 days and 5/10 mg 
medroxyprogestogen acetate (MPA) for 12 days, or 
transdermal 17y0-oestradiol patches (0.05mg/day for 
21 days/cycle) and 10 mg MPA for 12 days/cycle. 
Women in group lb received continuously either 
oral oestrogens (0.625 mg conjugated oestrogens 
daily) or transdermal oestrogens (0.05 mg/day), plus 
5/10 mg MPA for 12 days/cycle. 

Group 2a included patients on a continuous 
combined regimen, either oral (0.625 mg conjugated 
oestrogens daily) or transdermal (0.05 mg daily) 
oestrogens. All were receiving 2.5-5 mg MPA daily. 
Group 2b included women following a cyclic 
combined regimen with 0.625 mg conjugated oestro- 
gens and 5 mg MPA administered daily. 

One hundred and thirty-eight women were receiv- 
ing oestrogen plus progestogen in a sequential 
combined regimen and 52 women were receiving 
the two drugs in a continuous combined regimen 
(Table 10.2). 

The mean endometrial thickness in the whole series 
was 3.4 mm (range: 0.7-9.2mm). Table 10.3 shows the 
results of the ultrasonographic measurements in the 
two groups. In women on a sequential combined 
regimen (group 1) the mean endometrial thickness 
was calculated from measurements obtained between 
the fifth and tenth days after the progestogen phase. 
The difference in endometrial growth between the 
groups was not significant and no differences were 
observed according to the method of oestrogen 
administration. Endometrial thickness did not in- 
crease with the duration of use of HRT. 

Twenty-eight patients (9.6%) had an endometrial 
thickness > 4 mm; all underwent hysteroscopy with 
endometrial biopsy. Histological examination 
revealed endometrial atrophy in 39%, endometrial 
polyps in 25%, simple hyperplasia in 11% and 
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proliferative/secretive endometrium in 25%. When 
we compared the histological results with the clinical 
data of these patients, we found that the incidence of 
endometrial abnormalities was 22% among women 
with unscheduled bleeding and 42% in asymptomatic 
women. If we had taken the bleeding pattern as a 
guide for selection of patients requiring endometrial 
sampling, we would have missed 80% of all 
endometrial pathologies. Moreover, all the cases of 
endometrial hyperplasia were observed in asympto- 
matic patients. The regular or irregular bleeding in 
patients on sequential HRT in this series was not 
correlated with the histology of the endometrium, as 
expected from the larger meta-analysis by Grady.^^ 



10.4 Conclusions 

The findings of this series support the clinical 
feasibility of our monitoring protocol: patients 
taking sequential combined HRT should be exam- 
ined from the fifth to the tenth day after the 
progestogen phase. Consideration of patients with 
an endometrium > 5 mm for an invasive diagnostic 
procedure should be independent of their bleeding 
pattern. This simple protocol can be used when the 
timing of an ultrasound scan is carefully chosen. 
Random office examinations are a predictable waste 
of time and money, and invasive procedures or 
time-consuming counselling and re-scanning can be 
avoided. This safe cut-off can be adopted in the 
evaluation of the endometrium without significantly 
increasing the number of invasive procedures. 

The invasive diagnostic procedures deserve further 
discussion. Hysteroscopy is the gold standard for any 
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scientific study on monitoring HRT. However, we 
believe that the results achievable by hydrosonogra- 
phy suggest that this minimally minor invasive office 
procedure could be undertaken in women in whom 
the endometrium is thicker than 5 mm. In cases in 
which the increased thickness is caused by homo- 
geneous thickening, a simple cytological examination 
can be performed; in cases in which the lesion is focal 
or intracavitary, a diagnostic or operative hystero- 
scopy should be performed. 

The time interval between the beginning of HRT 
and sonographic scanning is still under investiga- 
tion. In our study, TVS was performed after at least 
6 months of HRT. According to our experience, 
patients could be screened ultrasonographically 
1 year before they start taking HRT. If we speculate 
further, we could assume that progestogen-induced 
endometrial bleed or endometrial biopsy in high 
risk cases would allow us to use HRT more safely. 
Transvaginal ultrasonography can be used to detect 
irregular or thickened endometria; medical or 
minimally invasive surgical therapy could remove 
focal areas of abnormally stimulated endometrium 
in the last years before menopause. In our view a 
history of regular or irregular bleeding and biman- 
ual pelvic examination are of little value in the 
management of patients taking HRT. 
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Chapter 11 

Endometrial Surveillance of Tamoxifen Patients 
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11.1 Introduction 

Tamoxifen is the most important anti-breast cancer 
drug in clinical use and has the potential to be used 
as a chemopreventive breast cancer agent. Although 
many women retain an atrophic endometrial layer, 
tamoxifen intake can lead to extensive benign cystic 
atrophia of the human endometrium, to endome- 
trial hyperplasia and endometrial polyp formation. 
Based on a critical review of the literature, it is now 
clear that tamoxifen increases the risk of endome- 
trial cancer in postmenopausal women. 

Screening breast cancer patients on tamoxifen for 
endometrial abnormalities is feasible and uterine 
morbidity related to tamoxifen intake is preventable. 
Although screening may increase drug compliance, 
it may not be cost-beneficial. Uterine safety, 
however, becomes important when only a small 
benefit of the treatment is to be expected, as in 
healthy women using tamoxifen for breast cancer 
prevention - an indication recently approved by the 
Food and Drug Administration (FDA). 

The aim of this chapter is to discuss methods and 
guidelines for detecting endometrial side-effects of 
tamoxifen and to provide the clinician with a 
current opinion on timing and frequency of 
screening patients taking tamoxifen for the 
development of endometrial cancer. 

Those who advocate screening should start with 
pretreatment uterine assessment using transvaginal 
ultrasonography (TVS) or outpatient hysteroscopy. 
Symptom-free women with a normal pretreatment 
uterine cavity can be screened annually with TVS 
2-3 years after the start of tamoxifen. Hysteroscopy 
or hydrosonography will be required if there is 
endometrial thickening; in contrast a thin regular 
endometrium as measured by TVS has a high 
negative predictive value and is reassuring. 

Newer compounds, such as raloxifene, have a 
similar selective oestrogen receptor modulator 
(SERM) profile to tamoxifen, but have a neutral 



effect on the uterus. This has recently been proven 
by 5 years of endometrial follow-up data, and longer 
endometrial safety data will hopefully confirm these 
early findings. Potential benefits of the newer SERMs 
are being investigated in ongoing studies. 

11.2 The Clinical Importance of 
Tamoxifen 

Breast cancer is the leading cause of cancer deaths 
among women. It is clear that most breast cancers 
depend on oestrogens for growth and progression. 
Results from epidemiological studies have clearly 
indicated that female hormones are associated with 
breast cancer. 

Consequently, therapies designed to reduce serum 
oestrogen levels or to block the effects of oestrogens 
on cancer cells are used to improve disease-free 
survival of breast cancer patients. Beatson in 1896 
observed that bilateral oophorectomy could cause 
regression of advanced breast cancer in premenopau- 
sal women. ^ Nowadays, endocrine therapies are the 
major treatment modality for the management of 
breast cancer. The first non-steroidal oestrogen, 
stilboestrol, was developed in 1938; at high doses, it 
inhibited breast tumour growth. Successive chemical 
modifications of the weakly oestrogenic stilbene 
nucleus led to the development of a class of less toxic 
molecules with anti-oestrogenic anti-breast cancer 
properties, called the triphenylethylenes.^ One of 
these, tamoxifen, was synthesised in 1966,^ at about 
the same time as Toft and Gorski^ discovered the 
oestrogen receptor, a possible biochemical marker for 
the hormone-dependency of breast tumours. 

Tamoxifen inhibits oestrogen-induced cell growth 
predominantly by competitive blockade of the 
oestrogen receptor. In 1986, tamoxifen was 
approved for adjuvant treatment in early-stage 
disease because of its efficacy in preventing the 



71 





72 



Patrick Neven 



progression of metastatic disease from advanced 
breast cancer and its general lack of toxicity. It also 
prevents occult metastatic disease from early breast 
cancer and is now established as the front-line 
endocrine treatment for breast cancer in more than 
110 countries; there are more than 10 million women- 
years of experience. The worldwide overview on 
tamoxifen as an adjuvant for breast cancer therapy 
from the Early Breast Cancer Trialists’ Collaborative 
Group, published in 1998^ and updated in 
September 2000, showed that tamoxifen treatment in 
postmenopausal women reduced mortality by almost 
25% and recurrence of breast cancer by 50%. Because 
of its very low toxicity, the general recommendation is 
to prescribe 20 mg daily for 5 years. Whether longer 
would be better is the subject of ongoing trials such as 
the ATLAS and aTTom studies. 

Tamoxifen has tissue-specific oestrogenic or 
anti-oestrogenic properties. Whereas the molecule is 
an anti-oestrogen in the breast, it mainly behaves as 
an oestrogen in other tissues. One hypothesis suggests 
that tamoxifen may have stronger oestrogen agonist 
properties in the liver, uterus and bone because these 
tissues have proteins that augment transcription via a 
binding region on the oestrogen receptor. This 
capability of tamoxifen to maintain bone mineral 
density in postmenopausal women^ and to reduce 
serum cholesterol levels and in particular low-density 
lipoproteins, with a decreased incidence of myocardial 
infarction,^ has stimulated current trials exploring the 
use of tamoxifen as a prophylactic agent in healthy 
women at high risk of developing breast cancer. 
Thousands of women in the USA, Europe and 
Australia are participating in such trials. In a 
placebo-controlled trial from the USA (National 
Surgical Adjuvant Breast and Bowel Project-Pl, 
NSABP-Pl), with an average follow-up of 3.6 years, 
tamoxifen reduced oestrogen receptor-positive breast 
cancer risk in all age groups by 45%; this effect was 
increased with age (35% < 49 years versus 53% 
> 60 years) and with a longer duration of tamoxifen 
treatment.^ Recently, the FDA approved tamoxifen 
for breast cancer prevention for those at risk. 

In Europe, this is not yet the case because interim 
results from Italian and British chemoprevention 
trials showed no evidence of a beneficial effect. 
There are several possible explanations for this. The 
NSABP-Pl trial was conducted on 13 388 women, 
whereas both the British (2471) and Italian (5408) 
studies were smaller.^’^^ The degree of risk and age 
were different in all these studies. In the American 
trial, the placebo group had an average annual 
incidence of 6.7/1000, whereas this was only 2.5/1000 
in the Italian group. Results from the International 
Breast Cancer Intervention Study, currently in the 
process of data managing, will soon provide 
additional evidence concerning the value of tamox- 
ifen as a breast cancer chemopreventive agent. 



In the future, millions of women, even those with 
a low probability of breast cancer, may be taking 
tamoxifen for an indefinite period. 

11.3 Tamoxifen-induced Endometrial 
Changes 

Up to 30% of women taking tamoxifen have some 
degree of gynaecological symptoms: vaginal dryness 
and discharge are most often quoted. Increasing 
attention has been paid to the relationship between 
tamoxifen and endometrial changes. 

Asymptomatic postmenopausal breast cancer 
patients and those who have vaginal bleeding on 
tamoxifen 20 mg daily are more likely to have 
benign endometrial and endocervical polyps and a 
hyperplastic endometrial layer than a matched 
control group with postmenopausal vaginal bleeding 
but no breast cancer, not taking tamoxifen. Case 
reports of endometrial cancer with tamoxifen treat- 
ment are similar. Although there is evidence that 
some endometrial cancers reported in patients on 
tamoxifen had been present before the women started 
taking the drug, or were related to other risk factors, 
such as obesity and past oestrogen replacement 
therapy,^^’^^ the few well-designed studies adequately 
controlling for background risks clearly show a 
carcinogenic effect of tamoxifen on the human 
endometrium. Three randomised clinical trials 
indicated that women treated with tamoxifen for 
breast cancer are at increased risk for developing 
endometrial cancer.^^"^^ These three trials were large 
studies in which the subjects were restricted to 
postmenopausal women with follow-up times of at 
least 4.5 years. In our literature review, using all 
reported endometrial cancers from placebo-controlled 
trials with tamoxifen, we found a twofold increase in 
the incidence rate of endometrial carcinoma risk in 
tamoxifen-treated patients (0.79% versus 0.37%).^^ 
Therefore, tamoxifen was classified by the Interna- 
tional Agency for Research on Cancer as a human 
endometrial carcinogen. Although most clinicians 
agree that long-term tamoxifen users have an 
increased risk of endometrial cancer, this risk should 
not be overestimated and does not alter the risk- 
benefit ratio for breast cancer patients on tamoxifen. 

The endometrial effect of tamoxifen does not 
seem to differ in healthy postmenopausal women. 
Healthy postmenopausal women assigned to receive 
either tamoxifen or placebo, with a mean follow-up 
time of 22 months, had histological evidence of 
abnormal endometrium (39% in the tamoxifen group 
versus 10% in the control group), although all changes 
were benign. In a close to normal postmenopausal 
population participating in a placebo-controlled 
breast cancer chemoprevention trial with tamoxifen 
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(the NSABP-Pl study), tamoxifen intake led to a 
2.5-fold excess risk of endometrial carcinoma.^ 
Other studies have recently highlighted the 
endometrial effect of tamoxifen, even for high-grade 
and aggressive endometrial cancers.^®"^^ The in- 
creased risk of endometrial cancer in this group of 
women on tamoxifen has caused concern over the 
safety of long-term tamoxifen treatment. This poten- 
tial side-effect is particularly important if large groups 
of healthy women are exposed to anti-oestrogens for 
the prevention of breast cancer and protection against 
osteoporosis and cardiovascular disease. 

11.4 Ultrasonographic and 
Hysteroscopic Images 

The best way to evaluate the effect of tamoxifen on 
the endometrium is to evaluate the uterine cavity 
prior to tamoxifen intake and at regular intervals 
thereafter. This method also allows exclusion of 
pretreatment endometrial abnormalities. In a pro- 
spective hysteroscopic follow-up study, we found 
that nine out of 16 breast cancer patients on 
tamoxifen underwent some endometrial changes.^^ 
Most were benign changes such as pseudo- and real 
polyps and endometrial hyperplasia. There was one 
case of a newly developed endometrial cancer. Other 
ultrasonographic follow-up studies have reported an 
irregularly thickened endometrium with a typical 
Gruyere cheese appearance in up to 75% of 
tamoxifen users (Figure 11.1). 

Some sonographic and hysteroscopic images are 
pathognomonic for tamoxifen-induced endometrial 
lesions such as polyps. In cases with a thickened 
endometrium on TVS, only hysteroscopy and 
hydrosonography are able to differentiate between 
two of the typical endometrial effects of tamoxifen, 
namely pseudopolypoid glandulocystic endome- 
trium (Figure 11.2) and glandulocystic polyps 
(Figure 11.3). 




Figure 11.1 An irregularly thickened endometrium with a typical 
Gruyere cheese appearance. 




Figure 11.2 Hysteroscopic image of pseudopolypoid glandulocystic 
endometrium. 




Figure 11.3 Histopathological image of a glandulocystic polyp. 



In pseudopolypoid glandulocystic endometrium, 
hysteroscopy shows a smooth white but hypervascu- 
larised endometrial layer with many scattered pro- 
tuberances. When such a protuberance is opened, 
there is a thin atrophic endometrium overlying a 
cystic dilated gland, which is an oedematous stroma. 
On hydrosonography (Figure 11.4), there is an empty 
cavity, with the Gruyere cheese appearance in the 
subepithelial layer of the endometrium. Histologically, 
this endometrium typically shows periglandular 
stromal condensation, epithelial metaplasias and 
proliferative activity, sometimes with varying degrees 
of cytological atypia. 

On hydrosonography, the glandulocystic structure 
of polyps is free floating and surrounded with saline 
(Figure 11.5); on hysteroscopy, the endometrium 
surrounding the polyp is mostly not thin and 
regular. The majority of endometrial polyps occur 
on a background of simple endometrial hyperplasia; 
however, the neighbouring endometrium may be 
atrophic. Microscopically, the polyps are charac- 
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Figure 11.4 Hydrosonographic of pseudopolypoid glandulo cystic 
endometrium. 



terised by patchy periglandular condensation of 
stroma, proliferative activity in epithelial and 
stromal cells and an admixture of epithelial 
metaplasias, including squamoid and mucinous 
metaplasias. It is highly unlikely that these three 
microscopic features coexist in the same polyp in 
women not using tamoxifen. 



11.5 Is screening worthwhile? 

Endometrial polyps and “hyperplastic” lesions in 
tamoxifen-treated women, traditionally thought to be 
premalignant, rarely evolve into invasive cancers. 
Only an extra two to three asymptomatic women per 
year and per 1000 women will develop endometrial 
cancer because of tamoxifen. Many clinicians there- 
fore continue to question general screening. 
According to some, screening may do more harm 
than good in terms of unnecessary interventions, 
subsequent complications, increased cost and no 
advantage to the patient. This notion is supported 
by: (1) the huge discrepancy between the high rates of 
asymptomatic endometrial lesions and the fairly low 
frequency of symptomatic endometrial cancers; and 
(2) the fact that although aggressive screening would 
most probably lead to early diagnosis, there is, to date, 
no evidence that this would confer a survival 
advantage. Endometrial cancer is a slowly progressing 




Figure 11.5 Hydrosonographic image of a glandulocystic polyp. 



malignancy with high 5-year survival rates, in contrast 
to breast cancer relapse, which results in a significant 
increase in morbidity and death. Others believe that 
the value of routine screening should be determined 
by prospective studies. 

From a histopathological and biological 
behaviour point of view, endometrial cancers in 
tamoxifen users do not appear to be different from 
those developing in women not using tamoxifen, 
but not all agree on this.^^"^^ There is, however, 
enough evidence that the main purpose of a 
screening programme for endometrial cancer in 
tamoxifen users - lowering mortality related to 
endometrial cancer - is unlikely to be fulfilled.^^ 

In some cases, however, there is a need to 
consider prevention rather than cure. Those using 
tamoxifen as a chemopreventive drug will request it 
because the potential endometrial cancer risk with 
long-term use is very low. Offering endometrial 
surveillance in this group will improve compliance 
and is the only way forward. The new generation of 
anti-oestrogens, the SERMs, have less proliferative 
or have anti-oestrogenic effects on the human 
endometrium. Their protective effect against 
myocardial infarction, bone fractures and breast 
cancer is still under investigation, but preliminary 
results are as promising as those for tamoxifen. In a 
recently presented placebo-controlled trial, 
involving healthy postmenopausal women (mean 
age 66.5 years) at increased risk for osteoporosis 
(Multiple Outcomes of Raloxifene Evaluation trial), 
raloxifene markedly reduced bone fracture risk and 
the risk of newly diagnosed mainly oestrogen- 
receptor-positive breast cancer; 74% of the women 
were followed-up for an average of 33 months. 
Raloxifene decreased the incidence of endometrial 
cancer by more than half (relative risk, 
RR = 0.38)?* 

11.6 Monitoring Techniques 

Transvaginal ultrasonography and hysteroscopy 
have been advocated as the most applicable 
techniques to screen asymptomatic women on 
tamoxifen. We notify the patient and her general 
practitioner about the “polypogenic” effect of 
tamoxifen on the endometrium, which in some 
cases may lead to abnormal vaginal bleeding. In 
experienced hands, hydrosonography is equally 
valuable, with a similar detection rate for intrauter- 
ine lesions.^^ 

In asymptomatic women, a “wait and see” policy 
is an option, but a diagnosis is required in cases of 
abnormal vaginal bleeding. Direct visualisation of 
the uterine cavity using a hysteroscope with guided 
endometrial biopsies is the only method to obtain 
such a diagnosis. Polyps and localised endometrial 
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changes are easily missed with blind intrauterine 
procedures. Small patches of atypical hyperplasia 
within the polyp and polyp-cancers can be diag- 
nosed only once the polyp has been removed and 
examined histologically. 

In asymptomatic women on tamoxifen, TVS is of 
limited value as a tool for endometrial assessment 
and can be misleading. However, it is a valuable 
method for the visualisation of all uterine layers 
(e.g. fibroids) and the ovaries; ovarian pathology is 
not uncommon in breast cancer patients, and 
tamoxifen-induced ovarian cysts have been 
reported. In tamoxifen users, as in those using 
hormone replacement therapy,^^ TVS has an 
excellent negative predictive value. Pathology is 
unlikely if there is a very thin (< 5 mm) endome- 
trial line in an asymptomatic postmenopausal 
women. Small, probably clinically irrelevant 
pathology will be missed, but overall, ultrasound 
is a sensitive test. Unfortunately, tamoxifen thick- 
ens the endometrium abnormally in up to 75% of 
asymptomatic women without any pathological 
significance.^^ Tamoxifen-induced endometrial 
changes result in a ultrasonographically unique 
picture of an irregularly echogenic endometrium 
that is attributed to cystic glandular dilatation, 
stromal oedema and oedema and hyperplasia of the 
adjacent myometrium.^^ Therefore, the positive 
predictive value of TVS is low. In these cases, the 
only way to obtain a correct diagnosis is to do 
additional tests, such as hydrosonography, 
endometrial blood flow studies and hysteroscopy. 

Hydrosonography was first described by Ran- 
dolph et al in 1986, when they injected saline into 
the uterine cavity through a thin flexible cervical 
catheter and observed the intrauterine contours 
using an abdominal ultrasound probe.^^ Using a 
transvaginal probe, this technique accurately deline- 
ates the uterine cavity, providing a contrast medium 
as well as a distending agent, and facilitating a more 
precise measurement of endometrial thickness. This 
technique will easily detect free-floating polyps and 
localised endometrial thickening,^'^ but in compar- 
ison with hysteroscopy, the interpretation of a 
shadow remains less accurate, in which case a 
guided biopsy may be necessary. However, it has 
been proven that, in experienced hands, hydrosono- 
graphy and outpatient hysteroscopy are equally 
effective.^^ 

Doppler flow studies have been investigated as an 
endometrial surveillance test in women on 
tamoxifen therapy, but changes are not specific 
enough to detect endometrial pathology.^^ 
Tamoxifen induces significant reductions of the 
impedance to blood flow in the endometrial and 
subendometrial vasculature, regardless of the 
presence or absence of endometrial pathology. This is 
probably due to dilatation of the existing vascular bed. 



11.7 Screening Guidelines 

11.7.1 Consensus Meeting Guidelines 

In an earlier study, we found a close relationship 
between the total (cumulative) dose of tamoxifen and 
the appearance of benign endometrial lesions;^^ this 
relationship was later confirmed for endometrial 
cancers. To evaluate the numbers of years the 
uterine cavity can be left without screening, we 
performed another longitudinal hysteroscopic 
follow-up study. We further evaluated the effect of 
duration of tamoxifen intake and the appearance of 
endometrial lesions in 57 postmenopausal women 
on tamoxifen.^^ All had an atrophic endometrium 
and an empty uterine cavity and were evaluated 
regularly by means of outpatient panoramic 
hysteroscopy using CO 2 as distension medium. 
Although there was no comparative cohort of 
non-tamoxifen-exposed breast cancer patients to 
differentiate background events that may be 
unrelated to tamoxifen, we found that during the 
3 years following the finding of a normal baseline 
endometrium, postmenopausal women on tamox- 
ifen 20 mg daily did not develop endometrial 
hyperplasia or endometrial cancer. However, 
benign endometrial polyps and glandulo cystic 
endometria did appear during this period. Although 
more women participating in such a longitudinal 
endometrial follow-up are needed to confirm our 
findings, on the basis of this study we concluded 
that, with a hysteroscopically normal uterus at the 
start of therapy (i.e., an empty uterus with an 
atrophic endometrium), atypical endometrial 
hyperplasia or cancer is unlikely to be found in the 
first 2-3 years. Therefore, women who are 
concerned about potential uterine side-effects 
should, ideally, be screened prior to tamoxifen use. 

At a recent international meeting in Brussels, 
organised by the Flemish Gynaecological Oncology 
Group, it was agreed that one should start with 
pretreatment uterine assessment using TVS or 
outpatient hysteroscopy.^^’^^ In the absence of 
pretreatment endometrial pathology, asymptomatic 
long-term tamoxifen users are followed up on a 
yearly basis, starting after 2-3 years of treatment 
because of the effect of cumulative doses. Hystero- 
scopy or hydrosonography will be required if there 
is endometrial thickening because the only value of 
TVS is in detecting a normal finding (Table ll.l). 
The participants agreed that screening breast cancer 
patients on tamoxifen for endometrial cancer is 
unlikely to be cost-beneficial and that women 
without breast cancer who are being treated with 
tamoxifen within a chemopreventive trial should be 
monitored closely for the development of 
endometrial hyperplasia or cancer. 
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11.7.2 American College of Obstetricians 
and Gynecologists' Guidelines 

These recommendations (published in 1996 and 
updated in 2000)^° for women taking tamoxifen are 
as follows: 

(1) Women with breast cancer should have annual gynaecological 
examinations, including PAP tests and bimanual and 
rectovaginal examinations. 

(2) Any abnormal bleeding, including bloody discharge, spotting, 
or any other gynaecological symptoms, should be evaluated 
thoroughly. Any bleeding or spotting should be investigated 
by biopsy. 

(3) Practitioners should be alerted to the increased incidence of 
endometrial malignancy. Screening procedures or diagnostic 
tests should be performed at the discretion of the individual 
gynaecologist. 

(4) Women without breast cancer who are being treated with 
tamoxifen within a chemopreventive trial should be mon- 
itored closely for the development of endometrial hyperplasia 
or cancer. 

(5) If atypical hyperplasia develops, use of tamoxifen should be 
discontinued, and dilatation and curettage or other appro- 
priate gynaecological management should be instituted within 
an appropriate interval. 

(6) If tamoxifen therapy must be continued, hysterectomy should 
be considered in women with atypical endometrial hyperplasia. 

(7) Tamoxifen use may be reinstituted following hysterectomy for 
endometrial carcinoma in consultation with the physician 
responsible for the woman’s breast care. 



11.8 Conclusions 

The association between long-term tamoxifen use 
and endometrial pathology, including endometrial 
cancer, is a real one. This adverse reaction is 
acceptable in the context of the expected benefits 
of tamoxifen for breast cancer; screening for 
endometrial abnormalities is unlikely to be cost- 
beneficial. However, screening becomes an 
important issue because of the troublesome endo- 
metrial effect of tamoxifen in healthy women 
considering this treatment for postmenopausal 



health, to obtain protection against breast cancer, 
osteoporosis and myocardial infarction. 

Several methods for detecting gynaecological 
side-effects on tamoxifen have been discussed. 
Simple TVS may be sensitive, but should be 
considered a nonspecific procedure. Hysteroscopy 
and hydrosonography in cases of endometrial 
thickening are more specific but consequently, 
treatment of all visible lesions will undoubtedly 
lead to a high ratio of benign/malignant lesions. 
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Summary 

The potential role of ultrasonography once a diagnosis of endometrial cancer has been made is for 
preoperative staging of the disease. The difficulties associated with this are discussed. There are few 
good data relating to the ability of ultrasound to assess myometrial invasion and ve 7 little regarding 
prediction of cervical involvement. The relative merits of magnetic resonance imaging (MRI) and 
computed tomography (CD scanning are described; however, no one technique offers a significant 
diagnostic advantage. The use of contrast agents may significantly improve the performance of MRI in 
this context. The aim of all these approaches is to predict the likelihood of lymph node involvement; 
however, the therapeutic advantage of lymphadenectomy in these patients is uncertain. This section 
outlines these controversies. 

The role of laparoscopy in the management of endometrial cancer is largely confined to assisting 
surgical staging of the disease. The same number of lymph nodes can be removed laparoscopically as 
at laparotomy. The introduaion of laparoscopic lymphadenectomy has made vaginal hysterectomy an 
attractive option for women with early*stage endometrial cancer. 




Key Points 



• Ultrasonography, MRI and G scanning offer similar diagnostic performance for the prediction of the 
depth of myometrial invasion 

• The presence of fibroids makes an assessment of tumour invasion difficutt 

• Ultrasonography may have a role in predicting minimal or no myometrial invasion 

• There are insufficient data to suggest that ultrasound can predict cervical involvement 

• The yield of lymph nodes obtained by a laparoscopic approach compares favourably with laparotomy 

• Laparoscopy can be used for lymphadenectomy and permits a shift away from laparotomy to vaginal 
hysterectomy for women with stage one endometrial cancer 




Chapter 12 

Ultrasound Staging of Endometrial Cancer 



Gerardo Zanetta 



12.1 Introduction 

According to the guidelines of the International 
Federation of Obstetrics and Gynaecology and TNM, 
the staging of endometrial cancer relies on clinical 
examination, curettage or hysteroscopy, cystoscopy, 
proctoscopy, pyelogram and imaging of the lungs 
and skeleton.^ Diagnostic imaging of the uterus is 
not yet considered the basis for changing the clinical 
stage. 

Based on this definition, the role of ultrasound for 
the staging of endometrial cancer could be dis- 
missed within a few lines. Nevertheless, the treat- 
ment of cancers of the corpus uteri is currently the 
subject of clinical debate. 

Hysterectomy represents the cornerstone of 
treatment and surgical staging, but some details 
remain to be defined. Are different modalities 
relevant for the outcome of the patient (radical 
hysterectomy versus extrafascial hysterectomy; va- 
ginal versus abdominal approach in selected 
patients)? Is there a role for neoadjuvant chemother- 
apy or radiation before surgery in patients with 
locally advanced disease? Is it possible, based on 
preoperative grading and tumour imaging, to tailor 
the operation? In this respect, diagnostic imaging, 
and ultrasound in particular, may offer a relevant 
contribution. 

The main field of investigation for ultrasound in 
the preoperative assessment of endometrial cancer is 
the definition of myometrial invasion. When trans- 
vaginal ultrasound appeared in clinical practice, 
some pioneers described the potential of this new 
technique in defining the thickness of the endome- 
trium. 

In the 1980s and early 1990s, several studies 
demonstrated that a strong correlation existed 
between the thickness of the endometrium on 
ultrasound and the risk of endometrial abnormality, 
including cancer.^’^ This observation stimulated 



large-scale studies on the use of vaginal ultrasound 
for the triage of women with postmenopausal 
bleeding. At about the same time, other authors 
observed that invasive endometrial cancer is often 
associated with interruption of the subendometrial 
halo.^ 

A second field of investigation is the potential of 
diagnostic imaging, such as magnetic resonance 
imaging (MRI), transvaginal ultrasound and intrau- 
terine ultrasound, for the documentation of cervical 
infiltration. 

Finally, a third field of investigation is the 
potential of colour Doppler ultrasound in describing 
blood flow characteristics associated with the 
infiltration and with lymph node spread of endo- 
metrial carcinoma. 

12.2 Assessment of the Depth of 
Invasion with Ultrasound 

Several studies have been conducted to assess the 
potential of ultrasound in defining preoperatively 
the degree of myometrial invasion.^^ Most studies 
use transvaginal probes; a few used intrauterine 
probes. 

Different techniques have been proposed for 
assesing the depth of myometrial invasion. Some 
authors use a ratio: R = DTE/IM, where DTE 
represents the deepest tumour extension in the 
myometrium and IM represents the total width of 
the adjacent intact myometrium. A ratio of > 0.5 is 
designated as deep myometrial invasion. Others use 
a ratio originally proposed by Karlsson:^^ 
R = H/DAP, where H is the endometrial height and 
DAP is the anterior-posterior diameter. A myome- 
trial invasion depth of greater than 50% is assumed 
when R > 0.5 (Figure 12.1). These differences in 
assessment represent a major confounding factor for 
the interpretation of results. 
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R^H/DAP 



Figure 12.1 Assessment of the 
depth of invasion with ultra- 
sound. R, Ratio; DTE, dee- 
pest tumour extension; IM, 
width of intact myometrium; 
H, endometrial height; DAP, 
anteriorposterior diameter. 



Another problem in comparing such studies is the 
lack of homogeneity of the outcome measures. Most 
studies investigated the ability to predict the absence 
of invasion, invasion of less than 50% and invasion of 
more than 50% of the myometrium. Finally, a 
weakness of the majority of studies are the small 
numbers of patients involved. Furthermore, the data 
are often presented uncritically. 

The available studies describe that transvaginal 
ultrasound has an accuracy of 60-100% for detecting 
the depth of invasion of endometrial cancer and a 
striking lack of homogeneity with regard to the 
sensitivity and specificity (Table 12.1). This probably 
reflects differences in equipment and study popula- 
tions and, most importantly, intrinsic difficulties in 
the interpretation of “difficult” cases. 

12.3 Assessment of the Involvement 
of the Cervical Canal 

Only a handful of studies^’^®’^^’^^’^^ have addressed the 
potential of ultrasound in predicting invasion of the 



cervical canal (Table 12.2). Even if sufficient patients 
were included in the study populations, only a few had 
stage II disease. Therefore, the significance of the data 
remains a matter of opinion. Based on the available 
data, an accuracy of 60-90% may be reached. 

12.4 Comparison of Transvaginal 
Ultrasound and MRI 

Some authors have compared the performance of 
transvaginal ultrasound and MRI in the assessment 
of myometrial invasion (Table 12.3). Most series are 
extremely small, but the majority of the studies 
confirm that MRI offers little advantage over 
transvaginal ultrasound. The results of MRI may, 
however, be improved significantly by the use of 
contrast enhancement. 

A recent meta- analysis compared the effective- 
ness of computed tomography (CT), ultrasound and 
MRI in staging endometrial cancer. The authors 
identified six studies using CT, 16 using ultrasound 
and 25 using MRI. According to this analysis, there 
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were no significant differences in the overall perfor- 
mance of CT, ultrasound and MRI, but contrast- 
enhanced MRI performed significantly better than the 
other techniques in the assessment of myometrial 
invasion. The authors concluded that contrast- 
enhanced MRI offers a “one-step” examination with 
the highest efficacy. Nevertheless, it should be noted 
that MRI is more expensive, more disturbing for the 
patient and much less readily available in gynae- 
cology departments than transvaginal ultrasound. 

In addition, other biological characteristics of 
endometrial cancer should be taken into account 
when discussing the usefulness of diagnostic imaging. 
Supporters of MRI and CT scanning claim that these 
techniques are far superior to transvaginal ultrasound 
for the detection of lymph node metastases, which is 
reasonably true. However, a study published by 
Girardi et aP^ showed that only approximately 50% 
of metastatic nodes from endometrial cancer have a 
diameter greater than 10 mm and only 7% have a 
diameter greater than 20 mm. Lymph node metastases 
are found in 15-40% of endometrial cancers, 
depending on grade and stage. It is commonly 
accepted that pelvic lymph nodes should be 
considered suspicious at CT scan or MRI when larger 
than 15-20 mm. Even if a diagnostic imaging 



technique has a sensitivity of 100% for enlarged 
nodes, CT scan and MRI may identify at most two to 
four enlarged nodes for every 100 patients examined. 

Irrespective of the ability of diagnostic imaging to 
indicate the risk of lymph node metastases, several 
studies^^’^^ have shown that macroscopic examina- 
tion of the uterine specimen at surgery (in particular 
when combined with knowledge about the tumour 
grade) is a reliable and inexpensive method for 
evaluating the degree of invasion of endometrial 
cancer and allows the selection of those patients who 
might benefit from a lymphadenectomy. Therefore, 
the cost-effectiveness of any additional procedure 
should be considered carefully. Finally, the 
therapeutic role of lymphadenectomy in endome- 
trial cancer has not been fully established. 

12.5 Usefulness of Blood Flow 
Resistance as a Prognostic 
Parameter 

Some authors have analysed in small populations 
the usefulness of blood flow characteristics in 



Table 12.2. Ability nf Irdnsv.ijimal ultrasouml fo priulict ccmcal mvnhrnK’nt. f*PV. Povinvi- prvdKlivc vaIuv; N'PV. mgalivc 
prfdiLtivf vdlijc 



Author 


Sih (d 


Stage N patients 


Sensitivity 


S|>ei. itis ity 


PPV l-'n) 


NPV rs,i 


Asttiracy 




patients 




(Nd 


(Sd 








( att tatore ^ 


93 


8 


75 


93 






93 


Prompeler'' 

Artner'* 


% 


7 


71 








81 


69 


9 


67 


KN) 






95 


( pjhnelli' ' 


67 


n 






16 


91 


82 


Kikuclii 


3tJ 


7 


75 


85 


43 


96 


77 


Kikucht ■ 


to 


7 


75 


100 


100 


% 


87 


Trail satnlnm 


in id ultrasound; 


iirtravaginal transducer; 


intrauterine transdiker. 











84 



Gerardo Zanetta 



Tibit 12.3* txmipjnson ot ptTtt>rmance between ir.insvagin.il ullrastHiml (TVS) and magnetic re^unance iritaging (MKI) in 
prt’dicimg deep myometrial invasion. PPV. Positive predietive value; NPV. negative predictive value 



Author 


Mn. oi 


Sensilivity 


SpccilKitv 


PPV TVS 


NPV TVS 


Atturaty 


Atturdcy 




pjl It'll Is 


TVS 


J A S 


(%) 


(^0 


TVS PH.) 


MRl 


IH'I Maschiif' 


42 


Hh 


73 






76 


8A 




20 






83 


83 






Yiimashit*r 


40 






68 


68 






Kim' ’ 




>0 


81 




m 







■* Iniraulerme transdua r, 



predicting myometrial invasion or the risk of lymph 
node metastases. 

In 1993, Kurjak et al^ described the usefulness of 
colour Doppler ultrasonography for detecting 
endometrial carcinoma in postmenopausal women. 
These authors studied 750 postmenopausal women 
undergoing surgery. In this group, 35 had endometrial 
cancer and 32 (91.4%) were detected by transvaginal 
colour Doppler ultrasonography. All women with 
blood flow detected within the endometrium and a 
resistance index < 0.4 had endometrial cancer, 
whereas no endometrial flow could be observed in 
92% of hyperplastic endometria. 

In 1999, Develioglu et al^^ studied 39 women with 
endometrial cancer and observed a strong correla- 
tion between the resistance index of the uterine 
artery and the risk of deep myometrial invasion. In a 
multiple logistic regression model, only patient age, 
tumour grade and resistance index of the uterine 
artery were independent determinants of deep 
myometrial invasion. These authors concluded that 
transvaginal ultrasound is unreliable for diagnosing 
the depth of myometrial invasion, but this patholo- 
gical feature can be predicted with higher accuracy 
by combining information about age, tumour grade 
and uterine artery resistance index. 

Other authors have studied this clinical problem 
from a different standpoint. Hata et al^^ found that 
intratumoural blood flow analysis in endometrial 
cancer could not provide individual tumour 
characteristics such as myometrial invasion, lymph 
node metastasis or histological subtype. However, a 
thicker endometrium tended to predict the presence 
of lymph node metastases. 

12.6 Value of Preoperative Staging of 
Endometrial Cancer 

All these studies have contributed considerably to 
our knowledge of endometrial cancer. But to date 
they have changed very little the clinical manage- 
ment of this disease. Hence the clinical use of 
preoperative ultrasound remains poorly deflned. 
Until the roles of radical surgery and lymph node 
dissection are defined, preoperative staging remains 



of limited value, as it adds little to the clinical 
management of the patient. 

Only approximately 15-20% of endometrial 
cancers are considered unsuitable for surgical 
resection at the time of first diagnosis; for most of 
these, gynaecological examination and traditional 
staging techniques are sufficient for the choice of 
therapeutic strategy. 

In addition, most studies regarding preoperative 
staging of endometrial cancer fail to report the 
potential pitfall represented by the presence of 
uterine abnormalities concurrent with the endome- 
trial tumour. For instance, 20-40% of women 
develop fibroids during their life. Some of these 
women will undergo surgery and will never 
experience endometrial cancer thereafter. However, 
a proportion of women with fibroids will preserve 
their uterus and may develop endometrial cancer. 
These patients will always represent a problem for 
the preoperative ultrasound assessment of tumour 
infiltration, as the results may be inaccurate and 
sometimes even misleading. Cacciatore et aP 
observed uterine fibroids in 28% of patients and 
reported that the accuracy of predicting myometrial 
invasion was slightly less in those women. 

On the other hand, it should be emphasised that, at 
least in Europe, most women with endometrial cancer 
usually undergo endometrial sampling after an 
abnormal transvaginal ultrasound scan. Even those 
who remain sceptical about the use of preoperative 
diagnostic imaging for endometrial carcinoma must 
admit that some women are referred to the gynaeco- 
logical oncologist after an ultrasound, therefore some 
degree of information about the presumed size of the 
tumour is already available, even before a formal 
staging has been attempted. 

As for many other fields of investigation, a 
diagnostic tool must be of simple application in 
order to be useful. Regarding transvaginal ultra- 
sonography, the available data for the staging of 
endometrial cancer show a lack of homogeneity of 
results and a disappointing variability of methods. 
Concerning the ability of ultrasound to detect early 
tumour invasion of the myometrium, it should be 
noted that the differential diagnosis between atypi- 
cal hyperplasia and very early endometrial cancer is 
occasionally extremely difficult, even on direct 
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microscopic examination. As a consequence, it 
seems unlikely that an indirect sign, such as 
interruption of the subendometrial halo, may add 
any information, unless in obvious cases where such 
information is of little clinical relevance. 

Among the different prognostic factors of interest 
for the management of a patient with endometrial 
cancer, the involvement of the outer half of the 
myometrium is probably one of the most important, 
as such information may lead to differences in the 
radically of surgery and may suggest the need for a 
lymph node dissection. The results of several studies 
indicate the negative predictive value of a scan 
suggesting only minimal or no myometrial invasion. 
In such cases, the information provided by 
endometrial sampling and transvaginal ultrasono- 
graphy may be extremely useful for tailoring the 
surgical procedure (radical versus extrafascial; 
vaginal versus abdominal in severely obese women). 
Based on the available data, this is probably the 
most meaningful application of preoperative trans- 
vaginal ultrasonography today. 

The use of contrast-enhanced MRI should be 
encouraged only in cases of poorly differentiated 
carcinoma, high-risk histological type, or suspicious 
results at transvaginal ultrasonography; this might 
represent a second step in preoperative staging. Such 
a strategy would allow an acceptable accuracy of 
staging with limited costs in the majority of patients 
and would limit the use of more expensive and 
troublesome techniques to a minority of selected 
women. 

There are insufficient data to support the use of 
transvaginal ultrasonography to predict cervical 
involvement (stage II) in daily practice. The accuracy 
reported is in the range of 60-90%, but only a few 
women have been studied. As with myometrial 
involvement, it would be more practical to make 
use of the negative predictive value of this diagnostic 
technique, rather than speculating about subtle 
characteristics. Few patients with suspicious results 
at ultrasonography may be correctly staged by means 
of hysteroscopy, fractional curettage and MRI. 

In the future, colour Doppler ultrasound may 
become an additional aid for the preoperative study 
of women with endometrial cancer. However, given 
the absence of large-scale studies in multiple 
institutions, this interesting technique remains a 
research tool. 



12.7 Conclusions 

Transvaginal ultrasound is a promising technique for 
the preoperative staging of endometrial cancer and 
deserves further investigation, in particular in multi- 
centre studies. However, the lack of homogeneity of 
data provided by different authors and the mixture of 



methods and techniques probably reflect the current 
absence of a consensus regarding the clinical use of 
the information. Each institution, based on its own 
philosophy of treatment, should choose its own 
technique (if any) and use it accordingly. 
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Chapter 13 

Laparoscopy in Patients with Endometrial Cancer 



Jan Decloedt and Ignace Vergote 



13.1 Introduction 

Endometrial cancer is a very common malignancy; 
although it is sometimes considered to be relatively 
benign, the commonly reported 5-year survival 
remains only 75%. Endometrial cancer, like pelvic 
carcinomas in general, metastasise to regional 
(pelvic) lymph nodes. The internal iliac and low 
para-aortic (below the level of the inferior mesen- 
teric artery) lymph nodes are the most frequently 
involved regions. As current imaging modalities are 
suboptimal in detecting these metastases, a signifi- 
cant percentage of patients with clinical stage I 
adenocarcinoma of the endometrium will be 
wrongly staged.^ 



13.2 Problems with Clinical Staging 

Surgical-pathological staging studies have clearly 
demonstrated the inaccuracy of clinical staging. In 
a study by the Gynecologic Oncology Group, ^ the 
surgical-pathological features of 621 patients with 
stage I endometrial cancer were presented. All 
patients had a total abdominal hysterectomy, 
bilateral salpingo-oophorectomy, selective pelvic 
and para-aortic lymphadenectomy and peritoneal 
cytology. Seventy-four per cent of the patients had 
an adenocarcinoma, 25% had poorly differentiated 
lesions and 41% had significant myometrial invasion 
(middle or outer third). Five per cent of the patients 
had metastases to one or both ovaries and only 6% 
had para-aortic node metastases. Six per cent of the 
patients had other intraperitoneal metastases 
identified at the time of surgery. Tumour grade was 
correlated with depth of invasion and with 
frequency of nodal metastases. There was an 
excellent correlation between depth of invasion 
and nodal metastases. As less than 10% of the 



patients with metastases to the lymph nodes had 
grossly enlarged nodes, the decision to perform a 
lymphadenectomy should not be based on 
intraoperative palpation of the nodal area. The 
study clearly confirmed that: (1) a significant 
number of patients with stage I disease have 
extrauterine disease; (2) certain patients have 
significant risk of lymph node metastases; and 
(3) histological evaluation of the regional lymph 
nodes is mandatory in those patients. 

A more recent Gynecologic Oncology Group 
study^ concentrated on the relationship between 
surgical-pathological risk factors and outcome in 
stage I and II carcinoma of the endometrium. Of 
the 1180 women with clinical stage I or II (occult) 
endometrial carcinoma, 895 with endometroid 
or adenosquamous carcinoma were evaluable for 
the study, which related surgical-pathological 
parameters and postoperative treatment to 
recurrence-free interval and recurrence site. For 
patients without metastasis determined by surgical- 
pathological staging, the greatest determinant of 
recurrence was grade 3 histology. Of 48 patients with 
histologically documented aortic node metastases, 
47 had one or more of the following features: (1) 
grossly positive pelvic nodes, (2) grossly positive 
adnexal metastasis or (3) outer one-third myo- 
metrial invasion. Pelvic radiation was adminis- 
tered to 48% and vaginal brachytherapy alone to 
10.2% of patients postoperatively; 41.8% received 
no adjuvant radiotherapy. None of three recur- 
rences in the vaginal implant group were vaginal 
or pelvic; 7.4% of recurrences in the pelvic 
radiation therapy group were vaginal and 16.8% 
were pelvic; 18.2% of recurrences in the group 
with no adjuvant radiation were vaginal and 31.8% 
pelvic. The 5-year recurrence-free interval for 
patients with negative surgical-pathological risk 
factors (other than grade and myometrial inva- 
sion) was 92.7%; involvement of the isthmus/ 



87 





88 



Jan Decloedt and Ignace Vergote 



cervix 69.8%; positive pelvic cytology 56%; vas- 
cular space invasion 55%; pelvic node or adnexal 
metastases 57.8%; and aortic node metastases or 
gross laparotomy findings 41.2%. 

It is not clear that cervical invasion per se reduces 
survival, because it is more often associated with 
poor tumour differentiation and deep myometrial 
invasion. Adjuvant postoperative radiotherapy 
results in better local control (34.6% of vaginal/ 
pelvic recurrences in the surgery-only group 
compared with 12.5% in the radiotherapy group), 
but the only published randomised study on the 
value of adjuvant postoperative radiotherapy did 
not show any substantial advantage in the 
radiotherapy arm.^ 

13.3 Vaginal Hysterectomy for 
Endometrial Cancer 

Patients with endometrial cancer are generally 
managed with total abdominal hysterectomy and 
bilateral salpingo-oophorectomy, as it is impossible 
to (1) assess the peritoneal cavity, (2) perform a 
lymphadenectomy and (3) obtain pelvic washings 
using the vaginal hysterectomy technique. Vaginal 
hysterectomy has therefore been limited to the 
medically compromised patient. Bloss^ published a 
series in which vaginal hysterectomy was performed 
on 31 patients with stage I endometrial cancer 
because of medical problems that placed them at 
high risk for morbidity and mortality from abdom- 
inal surgery. These risk factors included: (1) morbid 
obesity (87%), (2) hypertension (58%), (3) diabetes 
mellitus (35%) and (4) cardiovascular diseases (26%). 
It was suggested that the cure rates with vaginal and 
abdominal hysterectomies were comparable, while 
morbidity and mortality rates were significantly lower 
in patients undergoing vaginal hysterectomy, with a 
93% 5-year survival rate. Thirty-five per cent of their 
patients received adjuvant radiotherapy because of 
deep myometrial invasion or unfavourable histology. 
Although Bloss et al recommended the removal of 
both ovaries, this procedure was performed in only 
11 (35%) of their patients. 

13.4 Laparoscopic Pelvic 
Lymphadenectomy 

Laparoscopic pelvic lymphadenectomy is a new 
technique, first described in 1990 by Reich^ in a 
patient with stage I ovarian cancer. Querleu^ 
published a study of 39 patients who had the 
procedure for cervical cancer. 



Despite the many publications on laparoscopy in 
patients with cervical or ovarian cancer, only a few 
series have been published on laparoscopy in 
patients with endometrial cancer. 

13.4.1 Laparoscopic-Assisted Surgical 
Staging 

The first low elective para-aortic lymphadenectomy 
in combination with simple vaginal hysterectomy^ for 
the surgical staging and treatment of two patients 
with endometrial carcinomas was described by 
Childers and Surwit^ in 1992. One year later, they 
published a first series of laparoscopic-assisted 
surgical staging (LASS) of endometrial cancer.^ 
Fifty-nine patients with a clinical stage I adenocarci- 
noma of the endometrium were included. Six patients 
were found to have intraperitoneal disease. Of the 
remaining 53 patients, 29 underwent lymphadenect- 
omy, one of whom had positive para-aortic nodes. 
Complications (one transected ureter during ligation 
of the uterine artery using the Endo-GIA and a 1.5 cm 
cystotomy during the laparoscopic takedown of the 
bladder) were related to the laparoscopic-assisted 
vaginal hysterectomy (LAVH) and occurred in the 
first quarter of their series. 

The disadvantages of a single vaginal hysterec- 
tomy without LASS have been discussed previously. 
In his series of LASS, Childers^ found metastatic 
disease in seven patients, six intraperitoneally and 
one retroperitoneally, which confirms the additive 
value of laparoscopy in patients with early-stage 
endometrial cancer. Two patients (6%) who should 
have undergone lymphadenectomy by their 
protocol guidelines could not have the procedure 
due to obesity, a well-known risk factor for 
endometrial cancer. Obesity is the greatest limita- 
tion to using a laparoscopic approach.^’^^ 

Boitke^^ presented a retrospective non-randomised 
review comparing laparotomy and laparoscopy in 
managing stage I endometrial carcinoma. Thirty-seven 
patients were managed with both methods. Four 
procedures could not be completed laparoscopically. 
The same number of pelvic and para-aortic lymph 
nodes were removed in both groups. The median 
weight in the laparoscopy group was significantly less 
than that in the laparotomy group (63 versus 81 kg). 
The laparoscopy approach prolonged the procedure by 
23 minutes (217 versus 194 minutes) but shortened the 
hospital stay by 2.6 days (2.4 versus 5 days). The 
association between increased weight and well- 
differentiated tumours was confirmed by Childers,^ 
who noted an average weight of the patients who did 
not qualify for lymphadenectomy of 76.1kg com- 
pared with 64.8 kg in patients who had or should 
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have had a lymphadenectomy according to his 
treatment algorithm. 

13.4.2 Laparoscopic-Assisted Vaginal 
Hysterectomy in our Series 

We performed LASS and LAVH with bilateral 
salpingo-oophorectomy in 30 patients with clinical 
stage I endometrial cancer. All patients were admitted 
less than 24 hours before surgery. A detailed personal 
and family history was obtained; clinical evaluation, 
routine biochemistry including diabetes screening 
and CA 125, chest X-ray, computed tomography of 
the abdomen and pelvis and a transvaginal ultra- 
sonography were performed. Mechanical bowel pre- 
paration, low molecular weight heparin and 
prophylactic antibiotics were administered. Written 
consent was obtained and patients were advised 
about the possible conversion to laparotomy. Surgery 
was performed under general anaesthesia with the 
patient in the dorsal lithotomy position, extending 
the upper legs as much as possible. The procedure we 
use is similar to the four-trocar technique described 
by Childers.^’^ In patients at risk of complications of 
trocar insertion, we performed an open laparoscopy 
and used the 12 mm Origin balloon trocar, which has 
a very low complication rate in high-risk patients. 
Secondary trocars were inserted under direct view. 
We routinely use a subumbilical 10 mm trocar, two 
lateral 10 mm trocars and a 5 mm trocar suprapubi- 
cally. 

The LASS procedure included a systematic and 
thorough inspection of the intraperitoneal cavity, 
pelvic washings and LAVH. The LAVH was per- 
formed with unipolar coagulation in a classical way. 
The uterine artery was clipped at its origin from the 
internal iliac artery. When indicated, the lymphade- 
nectomy was performed after the hysterectomy. 
The criteria for lymphadenectomy are based on 
tumour grade and depth of invasion (Table 13.1). In 
patients with endometrial cancer stage la or Ib grade 
1, a LAVH with peritoneal cytology was performed. A 
bilateral pelvic lymphadenectomy was performed in 
all patients with a stage Ib or Ic grade 2 endometrial 
cancer. The same procedure was performed in all 
patients with grade 3 disease, clear cell carcinoma 
and serous carcinoma. Only in patients with macro- 
scopically positive lymph nodes, serosal invasion or 



Table 1J.1i Leuven criteria fnr laparoscopic lymphadcncctcimy 
in patients with stage I endometridl cancer 

(irad^ 3 

(jrade 2 with myometrial infiltration (frown section) 

(irade I with more than 50% myometrial infiltration 
Serous or clear cell tumours 



adnexal metastases, a para-aortic lymphadenectomy 
extending from below the inferior mesenteric artery 
was performed. 

The mean age of the patients was 61 (47-76) 
years. Their average weight was 63 kg (44-95 kg) and 
average length 162 cm (151-170 cm). In three 
patients we converted to laparotomy. One patient 
with two previous caesarean sections and an 
anterior colporrhaphia was found to have very 
dense adhesions with insufficient laparoscopic 
visualisation. One patient developed bleeding 
(< 300 ml) from the external iliac vein and in one 
case laparotomy was performed as tumour growth 
through the serosa was visualised at laparoscopy. 
Twenty-seven patients were treated by LASS and 
LAVH. Eighteen of these were low- risk patients and 
had an inspection of the pelvic lymph nodes, 
peritoneal washings and LAVH and bilateral 
salpingo-oophorectomy. The mean operating time 
in this group was 175 minutes. In nine high-risk 
patients, a pelvic lymphadenectomy was performed. 
Three of these patients were found to have node 
metastases. The median number of nodes removed 
was 17 (6-31). Average operating time in the high- 
risk group was 225 (130-240) minutes. We had a 
clear learning curve (Table 13.2), with a median 
operating time of 200 minutes in the first 15 cases 
and 165 minutes in the last 15 cases. 

The median decrease in haemoglobin was 1.2g/dl 
(0.1 -3.1), excluding two patients who received 2 units 
and 1 unit of packed cells intraoperatively, who had 
decreases in haemoglobin of 0 and 0.9g/dl 
respectively. Six patients had postoperative radio- 
therapy. Three patients had a stage IIIc endometrial 
cancer (two with clear cell and/or serous tumours), 
two had stage Ilb disease. A sixth patient had 
endometrial cancer stage Ic on final histology but did 
not have a lymphadenectomy, as the frozen section 
showed stage Ib. Our median follow-up is 18 (1-36) 
months with a 2-year disease-free survival of 95%. 
One patient presented with a pelvic side wall relapse 
12 months after surgery. The histopathological 
examination at the time of primary surgery showed 
a serous papillary tumour with deep myometrial 
infiltration and positive pelvic lymph nodes. The 
patient received three courses of adjuvant cisplatin- 
doxorubicin chemotherapy and 50 Gy pelvic radio- 
therapy postoperatively. Two complications 
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occurred in the 30 cases. One patient developed 
bleeding of the external iliac vein during lympha- 
denectomy, which was stopped after conversion to 
laparotomy, and one patient developed a hernia of 
the lateral trocar site. 

No bladder or ureteral injuries occurred in our 
series, unlike in other series.^’ Before we per- 
formed laparoscopic lymphadenectomies, we 
trained in animal models and performed 46 
procedures before switching to humans. We strongly 
recommend proper training and specific training in 
vivo in animal models before performing the 
procedure in patients, to avoid major complications 
and long operating times when starting to perform 
these procedures. Although the complications differ 
in the laparoscopic and laparotomy approaches,^ ^ 
the incidence is the same. Our median hospital stay 
was 4 (3-9) days, which is substantially lower than 
after laparotomy in Belgium (median approximately 
8 days); all patients stayed 3-5 days, except one who 
insisted on a long hospital stay for personal reasons. 

13.5 Quality of Life and Cost 
Considerations 

Recently, Spirtos^^ published a retrospective study to 
determine whether the cost or quality of life 
associated with the surgical treatment of women 
with presumed early-stage endometrial cancer 
differed on the basis of the surgical approach chosen. 
He compared a group of 17 women who underwent 
exploratory laparotomy, total abdominal hysterect- 
omy, bilateral salpingo-oophorectomy and pelvic and 
para-aortic lymphadenectomy with a group of 
13 women who underwent the same surgery by 
laparoscopy. The patient population differed 
significantly with regard to weight and body mass 
index. The laparotomy group required significantly 
longer hospitalisation than the laparoscopy group 
(6.3 versus 2.4 days), resulting in higher overall 
hospital costs. Similarly, patients undergoing lapar- 
otomy took longer to return to normal activities 
(5.3 versus 2.4 weeks). These findings agree with the 
short hospital stay in the laparoscopy group in our 
series and in those of Boitke^^ and Childers.^ 



13.6 Conclusions 

In patients with stage I endometrial carcinoma, 
LASS and LAVH is an attractive alternative to the 
traditional surgical approach, with the same surgico- 
pathological possibilities but a significantly shorter 
hospital stay and postoperative recovery. Our series 
confirms the feasibility of the technique when 
performed in properly selected patients by lapar- 
oscopically trained gynaecological oncologists. 
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Summary 

An increasing number of patients are seeking medical help for pelvic floor problems. Their problems 
are functional and complex, and an accurate diagnosis is essential for appropriate therapy to be 
implemented. Ultrasound is becoming increasingly important for the assessment of these patients, its 
role in incontinence and detrusor instability is at present confined to researdt. In contrast, anal 
endosonography is a well-established method that has significantly improved our understanding of 
anal incontinence. Occult anal sphincter defects can be visualised by anal ultrasound and are common 
following vaginal delivery and particularly after instrumental procedures. 

Endoscopy has for some time been used to assist needle suspensions for incontinence surgery. These 
operations are truly minimally invasive: different techniques have been introduced and the results that 
can be expected are discussed. 

The Burch-type colposuspension is usually considered as the gold standard for the treatment of 
genuine stress incontinence and is now also performed laparoscopically. Once the learning curve has 
been overcome, similar cure rates can be achieved as with the open technique. Sling procedures are 
better in patients with sphincter defKiency, and initial experience with a laparoscopic modification of 
this abdominal operation is described. 

Urogenital prolapse presents in a variety of ways and either the abdominal or vaginal route can be 
used for surgery. Laparoscopy can be used to reduce the morbidity associated with abdominal surgery, 
without compromising the success of the procedure. Different chapters illustrate techniques for 
reconstructing the middle compartment of the pelvic floor. In theory, all abdominal procedures can be 
mimicked by endoscopy. The best results for correction of vault prolapse are obtained by sacral 
colpopexy, which can now be performed by laparoscopy. In young patients, hysteropexy is preferred, 
conserving the uterus. An isolated enterocele repair Is also possible, as visualisation of the recto-vaginal 
area is often better with the laparoscope than the naked eye. The technical aspects of these complex 
endoscopic procedures are described and outcomes discussed. 





Key points 



• The prevalence of anal incontinence has been reported as being 2.2% in a general population and 
6.6% in the year following vaginal delivery 

• 35% of primigravid and 44% of multiparous women have occult anal sphincter defects following 
vaginal delivery and a significant proportion develop anal incontinence 

• An overlap anal sphincter repair technique produces very good results 

• Needle suspensions of the bladder neck have evolved over time. They are minimally invasive and 
good cure rates can be achieved. They can be associated with other vaginal prolapse procedures. The 
number of vaginal wall sling procedures is increasing. Conceptually this fits well into the current trend 
in incontinence surgery to use modern approaches to revive procedures that support the mid- 
urethra 

• Sling procedures are feasible using the endoscope, although case selection is of utmost importance 

• Recent data show that colposuspension can be performed by laparoscopy, with equally good results 
as when the abdominal approach is used 

• Enterocele repair is perfectly feasible by means of laparoscopy 

• Laparoscopic sacral colpopexy mimics its abdominal counterpart, without its access-related 
morbidity. Endoscopic suturing skills are required. The minimal access nature of this procedure has 
led to a widening of its use, particularly for the older patient 

• Laparoscopic hysteropexy is the method of choice for severe uterine descent, in patients where 
presenration of the uterus is important 




Chapter 14 

Anal Endosonography and Incontinence 



Abdul H. Sultan 



14.1 Introduction 



14.1.1 Technique 



Anal endosonography followed modification of the 
rectal endoprobe (B&K Medical, Gentofte, 
Denmark) first described in 1982 by Frentzel- 
Beyme^ for imaging the prostate gland. In 1986, 
using the same probe, Beynon et al.^ clarified the 
interpretation of endosonic appearances of normal 
colon and rectum. For the purposes of anal 
endosonography. Law and Bartram^ modified the 
tip of the probe by replacing the water-filled balloon 
with a hard sonolucent plastic cone measuring 
17 mm in diameter (Figure 14.1). The rotating 
endoprobe is fitted with a 7 or preferably a 
10 MHz transducer (focal range 5-45 mm), which 
provides a 360° cross-sectional image. 




Figure 14.1 The tip of the 
rotating B&K Medical en- 
doprobe covered by a 
hard sonolucent plastic 
cone.^^ 



The subject is scanned in the left lateral position, 
although some prefer the prone position; no bowel 
preparation is necessary. The probe is covered with a 
condom, which has ultrasound gel applied to both 
surfaces. All images are orientated according to 
convention such that anterior lies at the top, although 
earlier descriptions were orientated such that anterior 
was to the right of the image. The probe is inserted 
about 6 cm into the rectum and as it is withdrawn 
down the anal canal, images of the puborectalis 
muscle, the anal mucosa and submucosa, internal 
anal sphincter, longitudinal muscle and external anal 
sphincter become visible (Figure 14.2). 



14.1.2 Interpretation 

The exact anatomy of the anal sphincter mechanism 
has remained controversial and there is still a lack 
of uniformity in the classification of the external 
anal sphincter into deep, superficial and subcuta- 
neous components.^’^ This inconsistency is due to 
the enormous anatomical variation seen not 
only between individuals but also between two anal 
canal hemispheres of the same individual.^ Anal 
endosonography therefore requires in-depth 
knowledge of normal anatomical variants of the anal 
canal and a more accurate interpretation can 
be obtained from dynamic images. Further research 
has led to clarification and redefinition of previous 
misconceptions regarding the sonographic appear- 
ances of the various layers within the anal sphincter 
complex.^ Gender differences are also important; 
failure to recognise that the anal sphincter is shorter 
anteriorly in the female has led to the erroneous 
diagnosis of anal sphincter defects.^’^ The long- 
itudinal muscle layer is not always distinguishable 
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Figure 14.2 Schematic repre- 
sentation of a coronal sec- 
tion through the anorectum. 
As the probe is withdrawn 
down the anorectum, static 
images are taken at the four 
levels (A-D). IAS, Internal anal 
sphincter; EAS, external anal 
sphincter. Reprinted from: 
Sultan AH, Ka mm MA. Atlas 
of gastrointestinal motility: in 
health and disease. Schuster MA 
(ed) Williams and Wilkins, 
1993 .^^ 



from the external sphincter and was seen in only 
40% of females using the 7 MHz probe.^’^ 

Until the development of anal endosonography, 
defects in the striated external sphincter could only be 
identified by needle electromyography (EMG) “map- 
ping” and defects in the smooth muscle of the internal 
anal sphincter could only be inferred by a low 
maximum resting anal pressure. The advent of anal 
endosonography, however, has enabled clear imaging 
of the anal sphincter muscles^’^ (Figure 14.3). Conse- 
quently, when anal endosonography was performed 
in patients believed to be suffering from “neurogenic” 
faecal incontinence, unsuspected internal and external 
sphincter defects were identified. In a blinded 
prospective study, anal endosonography has been 
shown to be very accurate and superior to clinical 
examination, manometry or EMG mapping.^ External 
sphincter defects (Figure 14.4) have been verified 
histologically to represent fibrosis,^ while the appear- 
ance of internal sphincter defects (Figure 14.4) have 
been validated prospectively in patients undergoing 
lateral internal anal sphincterotomy.^ 



14.13 Clinical Application 

Anal endosonography has now superseded needle 
EMG mapping and is accepted as the “gold 
standard” in the diagnosis of sphincter trauma^’^ 



(Figure 14.4). Vaizey et al.^ have also used anal 
endosonography to diagnose primary degeneration 
of the anal sphincter associated with passive faecal 
incontinence (see below). Other uses include 
diagnosis of sepsis, fistulae and malignancy. 




Figure 14.3 Endosonographic image of the mid-anal canal of a 
healthy nulliparous woman. P, Probe in anal canal; 5, submucosa; 
/, internal sphincter; f, external sphincter within arrows. 
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Figure 14.4 Anal endosonographic image of a 38-year-old woman 
who reported faecal incontinence 4 years after a traumatic forceps 
delivery. There is a distinct external sphincter defect {between closed 
arrows) and an internal sphincter defect {between open arrows). 



14.1.4 Other Imaging Techniques 

Vaginal endosonography using the B&K endoprobe 
to image the undistended anal sphincter and perianal 
tissues has been described previously^® (Figure 14.5). 
Poen et al.^^ used vaginal endosonography in 
addition to anal endosonography, and reported that 
the diagnostic yield of faecal incontinence and 
perianal sepsis can be increased in 25% of patients. 
Other sonographic techniques include the echo 
gastroscope,^^ 120° sector ultrasound probe, vector 
manometry,^^ transperineal ultrasound^^ and endoa- 




Figure 14.5 Endovaginal ultrasound^® demonstrating the undis- 
turbed anal sphincter in the resting state. V, Probe in vagina; 
M, mucosa; /, internal sphincter; f, external sphincter. 



nal magnetic resonance imaging. These alternative 
techniques do have advantages and limitations and 
therefore need scientific validation before acceptance 
into clinical practice. 



14.2 Anal Incontinence 

Anal incontinence is an embarrassing symptom that 
carries a social stigma and can have a devastating 
effect on a woman’s quality of life. Consequently, 
women rarely volunteer this symptom and the true 
incidence is grossly underestimated. Community 
prevalence studies show inconsistency in definition 
of anal incontinence and include a heterogeneous 
population. One American study reported anal 
incontinence in 2.2% of the general population. 
MacArthur et al.^^ interviewed 906 women 10 months 
after delivery and reported a prevalence of 6.6% 
(including faecal urgency but excluding flatus 
incontinence). 

Previously, the development of anal incontinence 
was attributed largely to pelvic nerve trauma. 
Prospective studies measuring EMC fibre density 
and pudendal nerve motor latency during preg- 
nancy and childbirth have shown that vaginal 
delivery results in denervation and reinervation in 
up to 80% of primiparous women. 

Vaizey et al.^ described primary degeneration of 
the internal anal sphincter smooth muscle as a 
discrete clinical entity causing faecal incontinence. 
This was identified in 45 patients (in the absence of 
denervation, structural damage, external sphincter 
weakness or sensory abnormalities) using anal 
endosonography to demonstrate a thin, often 
hyperechogenic internal sphincter with poorly 
defined borders (Figure 14.6). The resting anal 
pressure, which largely reflects internal anal 
sphincter (smooth muscle) function, was reduced 
and the median voluntary squeeze pressure, which 
reflects external sphincter (striated muscle) func- 
tion, was within the normal range. Although no 
histological confirmation of the condition was 
provided, many of the patients were successfully 
treated with constipating drugs such as loperamide. 



14.3 Occult Anal Sphincter Trauma 

Sultan et al.^^ performed the first prospective study 
before and after childbirth to evaluate the preva- 
lence of occult anal sphincter trauma and pudendal 
nerve damage during childbirth. Two hundred and 
two pregnant women were investigated with anal 
endosonography, manometry, perineometry and 
pudendal nerve terminal motor latency measure- 
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Figure 14.6 Endoanal image of a 56-year-old woman who 
complained of passive soiling. The internal anal sphincter is 
abnormally thin, measuring 0.9 mm at its maximum thickness 
(normal range 24 mm). The appearances are in keeping with 
primary degeneration of the internal sphincter.^ 



ments in the last 6 weeks of delivery and repeated 
6 weeks after delivery in 150 of these women. 
Occult anal sphincter defects (Figure 14.4) were 
identified in 35% of primiparous and 44% of 
multiparous women following vaginal delivery. 
Thirteen per cent and 23% respectively developed 
defaecatory symptoms (faecal urgency and/or anal 
incontinence) after delivery. Only two of the 150 
women (both primiparous) had recognised tears of 
the anal sphincter at the time of delivery. Internal 
and combined sphincter defects occurred more 
frequently than external sphincter defects alone. A 
strong association was demonstrated between the 
presence of any defect and the development of 
symptoms. As only 4% of multiparae sustained new 
sphincter damage following a subsequent delivery 
compared with 35% of primiparae, women are at 
greatest risk during the first vaginal delivery. 
Internal sphincter defects were associated with 
significantly lower maximum resting anal pressures 
and external sphincter defects with significantly 
lower maximum incremental squeeze pressures. 
These defects persisted at the 6-month follow-up 
examination. The single independent obstetric 
factor associated with anal sphincter damage was 
identified as forceps delivery. The 23 women 
delivered by caesarean section remained 
asymptomatic and none developed a new sphincter 
defect. In all but 16% of the vaginal delivery group, 
the abnormally prolonged pudendal nerve motor 
latency at 6 weeks postpartum had returned to 



normal by 6 months. Furthermore, antenatally, the 
incidence of abnormal latencies was similar in both 
the nulliparous and multiparous groups. This 
suggests that pudendal nerve damage is largely a 
neuropraxia and recovers with time. No relationship 
was demonstrated between latency measurements 
and defaecatory symptoms. 

Donnelly et al.^^ recruited 219 pregnant nullipar- 
ous women, of whom 184 returned for 6-week 
postpartum evaluation. In this prospective study, 
anal vector manometry was performed antenatally 
and postnatally but in addition, pudendal nerve 
terminal motor latency was measured postnatally. 
Anal endosonography was performed in 81 women 
postnatally. Twenty-five per cent of women deliv- 
ered vaginally (n = 168) developed disturbance of 
faecal incontinence compared with none following 
caesarean section (n = 16). Donnelly et al. identified 
evidence of occult anal sphincter injury in 35% of 
primiparous vaginal deliveries, confirming the find- 
ings of Sultan et al. (n = 79), who reported identical 
findings. 

Chaliha et al.^^ recruited 286 nulliparous pregnant 
women, of whom 161 returned for 3 months 
postnatal evaluation. Anal manometry and anal 
electrosensation were performed antenatally and 
postnatally but in addition, anal endosonography 
was performed postnatally. Twenty-four per cent of 
women developed defaecatory symptoms (anal 
incontinence or urgency) and occult anal sphincter 
defects were identified in 38%. Childbirth was not 
associated with an overall change in anal electro- 
sensitivity. 



14.4 Instrumental Delivery 

Instrumental delivery is a recognised cause of 
perineal trauma, which in turn is associated with 
urinary and anal incontinence. Randomised studies 
have confirmed that the vacuum extractor is 
associated with less perineal trauma than forceps 
delivery.^®’^^ Using anal endosonography, Sultan 
et al.^^ identified occult anal sphincter defects in 
80% of women undergoing forceps delivery. In 
another small randomised study of forceps and 
vacuum delivery, occult anal sphincter defects were 
identified in 79% of forceps compared with 48% of 
vacuum deliveries, and anal incontinence was 
reported in 32% and 16% respectively.^^ Donnelly 
et al.^^ reported a 7.2-fold increase in incidence of 
disturbed anal continence associated with a change 
in vector symmetry index following instrumental 
delivery. 
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14.5 Recognised Anal Sphincter 
Disruption 

The incidence of third- and fourth-degree perineal 
tears varies according to the technique of episiotomy 
practised. Recent studies suggest rates of 11% in 
centres where midline episiotomy is practised, 
compared with 0.5-2.5% in centres where 
mediolateral episiotomy is practised.^^ In the last 
decade, 1 1 studies^^ have evaluated outcome 
following anal sphincter rupture and it is evident 
that about one-third of women continue to suffer 
from anal incontinence despite primary sphincter 
repair. A recently published long-term study^^ has 
revealed that anal incontinence prevails in 40% of 
women 5 years after primary repair. Anal sphincter 
defects have been demonstrated with endosonogra- 
phy in about 85% following conventional end-to- 
end primary repair of the anal sphincter.^^’^^ 
Persistence of defaecatory symptoms is related more 
to a structural sphincter defect rather than a 
pudendal neuropathy.^^ Colorectal surgeons prefer 
to perform an overlap repair of the anal sphincter 
when treating faecal incontinence and a successful 
outcome has been reported in 76-100% of 
patients.^^ In a prospective study, Engel et al.^^ have 
reported that demonstration of overlap sonographi- 
cally following anterior sphincter repair is associated 
with a good outcome. We therefore evaluated 
overlap repair as a primary procedure immediately 
after vaginal delivery (Figure 14.7) and found that 
this technique was not only feasible following acute 
disruption, but also produced exceptionally good 
results.^^ A randomised study of end-to-end versus 
overlap repair is currently being planned. 




Figure 14.7 Endoanal image 3 months after a primary overlap 
repair of an obstetric third-degree tear. The arrows demonstrate 
the overlapping ends of the external anal sphincter. 



14.6 Non-obstetric Trauma 

Anal endosonography has also enabled a better 
understanding of the pathophysiology of faecal 
incontinence following non-obstetric injuries. 

Engel et al.^° demonstrated endosonographic 
evidence of internal sphincter damage in all seven 
subjects who experienced unwanted anal penetra- 
tion, three of whom also had evidence of external 
sphincter dysfunction. As sexual abuse can have a 
devastating psychological effect, it is often undi- 
sclosed to the clinician. Therefore, unexplained 
internal sphincter disruption, particularly fragmen- 
ted disruption, should alert the attending clinician 
of possible sexual abuse. 

An anal stretch (Lord’s) procedure has been and 
still is practised by some clinicians as a treatment for 
anal fissure and haemorrhoids. Anal incontinence has 
been noted in 27% of patients following this procedure 
and over 90% have sonographic and manometric 
evidence of internal anal sphincter disruption and 25% 
have associated external sphincter disruption.^ ^ 

Lateral internal anal sphincterotomy, a popular 
surgical procedure in the treatment of anal fissure, is 
also associated with anal incontinence in up to 50% of 
patients.^^ A prospective endosonographic study has 
shown that, dthough the intention of the surgical 
procedure is to divide the distal one-third to one-half 
of the internal sphincter, in the vast majority of 
women the whole length of the sphincter was divided.^ 

Anal incontinence following surgical excision of 
haemorrhoids has been identified in 29% of patients.^^ 
There is now increasing evidence from anal 
endosonographic studies that inadvertent sphincter 
damage, especially of the internal sphincter, is a major 
contributory factor. It should be noted, however, that 
the sonographic appearances of haemorrhoids 
(Figure 14.8) can mimic an internal sphincter defect 
or anorectal prolapse. The true diagnosis can only 
be appreciated during dynamic scanning when the 
woman is asked to squeeze and strain. 

Surgical treatment of fistula-in-ano is also 
associated with considerable sphincter trauma and 
persistent anal sphincter defects are demonstrable 
on anal endosonography. Up to 60% of patients can 
be rendered incontinent following fistula surgery.^^ 



14.7 Conclusions 

Anal endosonography has revolutionised our 
understanding and management of anal inconti- 
nence. Vaginal delivery is a major aetiological factor 
in the development of anal sphincter injury. The 
development of anal endosonography has enabled 
identification of occult anal sphincter trauma in 
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Figure 14.8 Endoanal image demonstrating haemorrhoids distort- 
ing the internal sphincter. 



about of one-third of primiparous vaginal deliveries. 
The majority of women have persistent anal sphincter 
defects despite primary sphincter repair. Instrumental 
delivery is a major independent factor in the 
development of sphincter injury. However, there are 
many factors apart from obstetric injury that can 
injure the anal sphincter mechanism, such as 
anorectal surgery, sexual abuse, neuropathy and 
degeneration of the internal sphincter; these should 
be excluded before surgical intervention. Although 
anal endosonography is now regarded as the gold 
standard investigation, other tests such as manometry 
may be useful in evaluating functional compromise. 
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Laparoscopic Treatment of Uterine and Vault Prolapse 
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15.1 Introduction 

Urogenital prolapse is a frequent functional pathol- 
ogy resulting mainly from loss of tone and laxity of 
pelvic supports due to deliveries and ageing. 
Obesity, pulmonary pathologies that increase intra- 
abdominal pressure and huge myomatous uteri may 
also be contributory. 

Uterine prolapse is frequently associated with 
cystocele, urethrocele, rectocele and enterocele of 
different degrees. Urinary incontinence is also 
usually present. Surgical treatment has to be 
durable and treat all the affected structures. Several 
surgical techniques exist;^’^ the method with the 
least morbidity and the best long-term results 
should be chosen. 

The technique of promontofixation was concep- 
tualised by Freund in 1889, but it was Otto Kustner 
who first used this technique in 1890 to treat 
prolapse in menopausal women. The first operations 
were performed using cutaneous flaps but in 1958, 
Huguier and Scali first described promontofixation 
by laparotomy with mersylene.^ In 1974, Scali^ 
modified the technique, which consisted of two 
parts: an anterior component forming the subvesical 
support and a posterior component that assisted in 
promontofixation. 

Both laparotomy and the vaginal approach are 
useful in the management of uterine prolapse. The 
disadvantage of open laparotomy is the difficulty in 
correcting a rectocele or enterocele. In the presence 
of the latter, the vaginal approach might offer better 
results but promontofixation would then be 
impossible. With the advent of better instrumenta- 
tion and advanced endoscopic suturing techniques, 
investigators from our department performed our 
first laparoscopic promontofixation in 1991. We 
believe our technique offers the advantages of both 



open laparotomy and the vaginal approach, enabling 
the correction of cystoceles, stress incontinence, 
uterine prolapse and rectoceles. In this chapter, we 
will describe our technique of laparoscopic 
promontofixation. 



15.2 Positioning of the Patient 

The legs are abducted and stretched to provide easy 
vaginal access. The stirrups are placed relatively low 
in relation to the table so that the surgeon can insert 
the suprapubic trocars properly and manipulate the 
instruments freely. The buttocks are also placed at 
the edge of the table to allow easy manipulation of 
the uterus. A shoulder brace is always used with the 
arms fixed alongside the patient’s body. Bladder 
drainage with a size 18 Foley’s catheter is also 
essential. 

The surgeon stands on the left, with the first 
assistant on the right and the second assistant 
between the legs to manipulate the uterus. 



15.3 Placement of Trocars 

As endoscopic suturing is required during the 
laparoscopic treatment of prolapse, correct place- 
ment of trocars to aid this suturing is essential. Four 
trocars are needed: one 10 mm umbilical trocar for 
the optics; one 10 mm trocar in the lower abdominal 
wall in the midline for easy introduction of needles 
and mesh; two 5 mm trocars in the lower abdomen, 
lateral to the border of the rectus abdominis muscle 
(approximately 3 cm medial to the anterior superior 
iliac spine). For the sake of ergonomics, the lower 
central trocar should not be lower than the 
horizontal line between the lateral trocars. If the 
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distance between the lower central trocar and the 
umbilical trocar is less than 8 cm, the umbilical 
trocar is used for instumentation while another 
10 mm trocar for the optics is placed above the 
umbilicus in the midline. 



15.4 Technique 

Two techniques may be used. The first involves a 
unilateral fixation preferably on the right side, since 
the rectosigmoid on the left does not allow a 
subperitoneal path. In the second technique, 
described by Scali, a bilateral fixation with two 
pieces of mesh is used. These two techniques have 
similar steps of dissection and fixation to the 
promontory. We prefer the second method as it 
offers a better support with the same operative 
time. 

During surgery, three fundamental principles 
have to be observed: 

• suspension of the uterus to restore its physiological 
position and re-creation of a solid subvesical layer; 

• treatment of the urinary stress incontinence even 
if the patient is asymptomatic. It is an illusion to 
treat only the uterine prolapse, as correction of 
prolapse will increase the incontinence; 

• posterior reconstruction of the rectovaginal 
support. 

Treatment of uterine prolapse involves three steps: 

• anterior dissection, where the mesh is placed 
between the bladder and vagina, passed through 
the broad ligament and attached to the promontory; 

• posterior dissection; 

• colposuspension. 

15.4.1 Anterior Dissection 

15.4.1.1 Preparation of Vesicouterine 
and Vesicovaginal Space 

The uterus is first pushed up with slight retroversion 
by the second assistant. The first assistant provides 
upward traction of the prevesical peritoneum by 
applying a grasping forceps to the peritoneum in the 
midline approximately 1 cm below the uterovesical 
fold of peritoneum. The peritoneum is then 
cauterised and sectioned perpendicular to the uterus 
to avoid bladder damage. This combination of 
incision of peritoneum and the pushing up of the 
uterus will facilitate opening of the vesicovaginal 
space. The bladder is gently dissected and pushed 
downward. The vesicovaginal space is limited 



laterally by the two vesicovaginal pillars, which tend 
to converge down at the level of the posterior 
urethra. The dissection is then carried out in the 
midline, as low as possible and close to the bladder 
neck to allow the anterior attachment of the mesh 
(Figure 15.1). The mesh has to be placed near the 
bladder neck. The pneumoperitoneum also helps 
this dissection, which can usually be performed 
without any bleeding. 



15.4.1.2 Dissection of Broad Ligament 

The dissection of the broad ligament occurs at the 
level of the isthmus but at a distance from 
the uterine vessels. The uterus is first slightly 
anteverted and displaced laterally, which aids 
dissection of the contralateral broad ligament. The 
vessels of the broad ligament are then coagulated 
until the posterior layer of the broad ligament is 
seen. A grey appearance of the posterior layer of the 
broad ligament indicates an absence of bowel 
behind it and an incision can then be made. The 
opening in the broad ligament is initially in the 
direction of the origin of the uterosacral ligaments 
and enlarged by divergent traction with two 
instruments. 

The passage of the mesh through the broad 
ligament requires careful dissection. In the case of a 
unilateral attachment, the posterior layer does not 
have to be perforated. A tunnel within the 
peritoneum is made from the promontory to the 
right margin of isthmus, allowing an extraperitoneal 
pathway. Hence the mesh will remain outside the 
peritoneal cavity in this procedure. 

In the case of bilateral mesh attachment, which we 
recommend, the posterior peritoneum of broad 
ligament must be opened. 




Figure 15.1 Preparation of the vesicouterine space. 
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15.4.1.3 Posterior Dissection 

The junction of the two uterosacral ligaments is first 
identified and the peritoneum is cauterised and 
dissected 2 cm below this point. This dissection is 
then continued down to a point 1 cm from the 
fourchette. The right and left meshes are tied at the 
back of the uterus, with a knot. 



15.4.1.4 Preparation of the Promontory 

The approach to the promontory can be done only 
after careful identification of L5-S1, the inferior 
limit of the left common iliac vein and the right 
ureter. The patient has to be in the Trendelenburg 
position with the bowel pushed back. In some 
patients, anchoring of the bowel to the abdominal 
wall is necessary to afford better visualisation. To 
accomplish this, a needle is introduced in the left 
abdominal flank, passed through the mesosigmoid 
and brought out near the point of entry in the 
abdominal wall. 

After identification of the right ureter and the 
inferior limit of the left common iliac vessels, the 
prevertebral parietal peritoneum is then incised 
vertically from the promontory and retracting the 
ureter laterally. The common anterior vertebral 
ligament is then identified and mobilised sufficiently 
to allow the identification of the median sacral vessels 
and adequate suturing. The median sacral vessels are 
generally not coagulated unless they interfere with 
suturing and cannot be displaced laterally. 

The dissection is then continued vertically down- 
wards to meet the incision on the peritoneum that 
opens into the rectovaginal space. 




attachment (Figure 15.3). It is not necessary to 
obtain a perfect attachment of the mesh since 
infiltration by fibroblasts and fibrosis will occur. 



15.4.1.6 Promontofixation 

Promontofixation is accomplished by suturing the 
two mesh straps to the common anterior vertebral 
ligament at the level of the promontory with one or 
two sutures of ethibond 1, using a 30 mm curved 
needle (Ethicon). The needle should be passed 
carefully under direct vision to avoid any risk of 
spondilodiscitis and perforation of the disc 
(Figure 15.4). Once the two sutures are fixed, traction 
is applied to confirm its strength (Figure 15.5). 



15.4.1.7 Peritonealisation 



15.4.1.5 Fixation of Mesh in the 
Vesicovaginal Space 

The mesh is introduced by the 10 mm trocar. We use 
mersylene mesh due to its strength and its elasticity 
in its longitudinal axis. It is cut in the form of a "V". 
The length of the mesh is estimated by pushing the 
uterus towards L5-S1. The mesh should not be too 
tight (risk of cutting through). 

The larger portion of the mesh is spread out in the 
vesicovaginal space and the two straps of the mesh 
are then introduced through the window created in 
the broad ligament. They are tied posteriorly al the 
level of the isthmus of the uterus (Figure 15.2). 

The mesh is then sutured to the anterior vaginal 
wall with mersuture 2/0 and a 23 mm needle 
(Ethicon, Neuilly, France) without penetrating the 
vagina. Extracorporeal knots are used. Six to eight 
sutures are usually necessary to obtain a solid 



The peritoneum is closed from the promontory to 
the Pouch of Douglas using two or three separate 




Figure 15.3 Fixation of mesh in vesicovaginal space. 
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Vicryl sutures.^® This step is not difficult but it is 
important to avoid bowel incarceration. The mesh 
will have a final retroperitoneal path. When two 
pieces of mesh are used bilaterally, it is important to 
complete the retrouterine peritonealisation before 
fixation of the mesh to the promontory. 

At the end of surgery, the uterus is correctly 
positioned and haemostasis secured. 



15.4.2 Posterior Step 

A posterior step is usually necessary. The uterus or 
vaginal vault is first maximally anteverted. 
Rectovaginal dissection is then performed, keeping in 
mind the need to maintain contact with the vagina. 
The rectum is identified with a Hegar’s dilator. The 
dissection is continued to a point 1 cm short of 
the fourchette. Lateral dissection of the rectum is 
also necessary to identify the levator ani muscles. 
The mersylene mesh is then fixed to the vagina 
(Figure 15.6). Approximation of the levators may be 
accomplished with a few ethibond 1 sutures (Ethicon) 
(Figure 15.7). Obliteration of the Pouch of Douglas 
will complete the treatment of posterior prolapse. 



15.4.3 Burch Colposuspension 

Similar to the technique described by laparotomy, 
laparoscopic Burch colposuspension^ is also 
performed to treat associated urinary stress 
incontinence or to avoid changing the vesicourethral 
angle due to excessive traction of the mesh towards 
the promontory. Asymptomatic urinary stress 
incontinence may become clinically evident if this 
step is not performed. 

We perform the laparoscopic Burch colposuspen- 
sion by the transperitoneal approach. The perito- 




Figure 15.5 Traction of promontory suture to confirm strength. 



neum is incised above the bladder dome. The 
assistant then applies downward traction of the 
peritoneum with a pair of grasping forceps. This will 
aid the surgeon in making a horizontal incision 
from one umbilical artery to the other. 

The urachus is cauterised and sectioned and 
dissection continued vertically in the direction of the 
anterior abdominal wall. The umbilico -prevesical 
fascia is dissected and the avascular space opened 
up. Pneumodissection also helps this dissection to 
reach the cave of Retzius. Several tissue layers are 
successively opened while maintaining contact with 
the apponeuroses until adipose tissue just before the 
Cooper’s ligament is reached. The Cooper’s 
ligaments are then identified along with the 
transverse ligament of the perineum. 

A finger is placed in the vagina and the portion of 
the lateral vaginal wall where the suture will be 
placed is prepared by dissecting off the superficial 
tissue. The combination of pushing the lateral 
vaginal wall with the finger while displacing the 
bladder medially with the bipolar forceps will bring 




Figure 15.4 Passage of needle through common anterior vertebal 

ligament over promontory. Figure 15.6 Posterior placement of mesh. 
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Figure 15.7 Approximation of levator ani muscles. 



into view the site where the sutures will be placed. 
The limits of the bladder are often revealed by the 
presence of a vein, which must be carefully 
separated and coagulated if necessary. 

Suturing is performed using an ethibond 0, with a 
26 mm needle (Ethicon). The suture is first passed 
through the Cooper’s ligaments from above 
downwards with the needle holder inserted through 
the left trocar. The lateral vaginal vault is then 
sutured with the needle passing in a medial to lateral 
direction. In the case of promontofixation, one 
suture is enough on each side and extracorporeal 
knotting is performed. 

At the end, reperitonealisation is performed with 
two or three Vicryl 0 sutures to avoid bowel 
incarceration. 



15.5 Alternative Techniques 

It is also possible to treat a vault prolapse with the 
technique of promontofixation.^’^® A Hegar’s dilator 
is first placed in the vagina to help the dissection 
between the bladder and vagina. The rest of the 
operation is similar to the procedure described 
above, except that a linear strap of mersylene mesh 
(2 cm wide x 20 cm long) is used and an extra- 
peritoneal path of the mesh is created in this case. 
Two incisions are made: one on the promontory and 
the other at the level of the rectovaginal dissection. 
The mesh is then fixed anteriorly and passed to the 
promontory. 

If a subtotal hysterectomy has to be combined 
with a promontofixation, the uterine cervix is 
preserved and used to attach the mesh. This avoids 
the opening of the vagina, which may theoretically 
diminish the risk of infection. A linear mesh is also 
used. For these cases we use a morcellator to remove 



the uterus. Also, complete dissection of the 
peritoneum is not necessary. It is sufficient to just 
create a retroperitoneal tunnel from the promontory 
and leading to the cervical stump. 



15.6 Complications 

Several complications are associated with the 
laparoscopic treatment of uterine and vault prolapse. 



15.6.1 Complications During Dissection 

15.6.1.1 Vesicovaginal Space 

The two main complications that can arise during 
dissection of the vesicovaginal space include bladder 
damage and haemorrhage. They are usually due to 
dissection in the wrong plane. Ureteric injury is also 
rare but may occur at the ureteric junction if the 
surgeon dissects too laterally. 



15.6.1.2 Broad Ligament 

Haemorrhage may occur because of adnexal or 
uterine vein injury. Injury to the sigmoid is rare but 
may occur if the sigmoid is in the Pouch of Douglas 
during the opening of the broad ligament. To avoid 
this complication, the opening of the broad ligament 
should be done only after excluding the presence of 
bowel behind it. 



15.6.1.3 Rectovaginal Space 

Dissection of this space is usually difficult. Haemor- 
rhage and rectal injury may occur. To avoid these 
complications, principles of good traction and 
dissection close to the vagina should be observed. 



15.6.1.4 Promontory 

During dissection of the promontory, several 
complications are possible: bowel injury, ureteric 
injury (mainly the right ureter), median sacral artery 
or left iliac vein injury. To avoid these accidents, an 
accentuated Trendelenburg may be used to push 
back the bowel and transparietal fixation of the 
sigmoid may be necessary. 
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15.6.1.5 Posterior Peritoneum 

During the dissection in the Pouch of Douglas, 
ureteric damage or bowel injury and haemorrhage 
may occur. These accidents may be avoided if the 
dissection is carried out from the promontory down 
to the rectovaginal space and paying careful 
attention to always keeping in contact with the 
peritoneum. This should minimise the chance of 
inadvertant injury to the surrounding structures. 



15.6.1.6 Retzius Space 

Dissection of the Retzius space may be complicated 
by bladder injury and haemorrhage. The bladder is 
commonly injured during the opening of the 
peritoneum. Haemorrhage is rarer but may occa- 
sionally occur when the urachus or the umbilical 
arteries are cut. Any injury to the obturator vessels 
or to the inferior obturator vein can result in 
significant bleeding. Thus, a good knowledge of the 
anatomy of this region is essential. 

15.6.2 Complications due to Fixation 

15.6.2.1 Loosely Applied Meshes and 
Sutures 

Loose application of mesh and sutures (or staples) 
may occur during promontofixation. Undue laxity 
of the applied mesh is a common problem and may 
occur at the vesicovaginal attachment or at the 
promontory. 

15.6.2.2 Infection 

Although rare, infections may be severe due to the 
presence of the mesh (foreign body). Asepsis is 
essential and where possible, the needle should 
avoid entering the vagina during suturing. Preserva- 
tion of the uterus or subtotal hysterectomy may also 
reduce the risk of infection since the vagina is not 
opened. 



15.6.2.3 Urinary Complications 

Urinary retention or incontinence may occur. 
Retention is usually due to the excessive elevation 
of the bladder neck. To avoid this problem, a suture 
should not be placed closer than 15 mm from the 
junction. Urodynamic studies identify patients at 
risk and are of great prognostic value. 



Urinary incontinence may occur as the result of 
excessive correction of the prolapse, resulting in the 
opening of the urethrovesical angle. 



15.7 Conclusions 

A laparoscopic approach for stress incontinence and 
prolapse is possible.^ Nezhat et al. demonstrated 
satisfactory results in a series where all the women 
had a vault prolapse after hysterectomy.^ 

Workers have reported that promontofixation is a 
sure and efficient technique for the treatment of 
uterine prolapse (with or without uterine preserva- 
tion).^’^ ^ The procedure can also help reorientate the 
uterovaginal axis and provide the patient with 
satisfactory functional support. The Burch colposus- 
pension can also effectively treat urinary incontinence 
while promontofixation can correct the cystocele. 

Laparoscopy has the advantages of conventional 
treatment of prolapse and the low morbidity of the 
vaginal approach, i.e., less haemorrhage, less infec- 
tion, less hospitalization, better postoperative re- 
covery and more rapid return to normal activity. 
Based on the technique and the results obtained by 
laparotomy, laparoscopic promontofixation may 
thus represent the ideal surgery for women with 
complex urogenital prolapse. 
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16.1 Introduction 

An enterocele is a herniation through the vaginal 
support structures, of a peritoneum-lined sac 
containing small bowel or omentum. Most 
commonly, this herniation occurs posteriorly be- 
tween the rectum and vagina, but theoretically, it 
may present anywhere along the vaginal axis. The 
occurrence of an enterocele in isolation is unusual, 
except in patients who have undergone previous 
hysterectomy, bladder neck surgery or pelvic floor 
repair. More often, it is a component of general 
pelvic floor relaxation with accompanying rectocele, 
cystocele, or uterine or vaginal vault prolapse. The 
diagnosis of enterocele in these circumstances can 
sometimes be difficult. A combined rectovaginal 
examination with the patient bearing down may 
detect a palpable loop of bowel between thumb and 
index finger leading to the diagnosis; however, this is 
not always the case and occasionally an enterocele is 
only discovered intraoperatively. Ultrasound assess- 
ment of the pelvic floor increases the diagnostic 
accuracy of prolapse, allowing proper planning of 
corrective surgery. 

The transvaginal ultrasound diagnosis of enter- 
ocele is usually obvious due to the characteristic 
features of small bowel in the hernial sac. The 
presence of gas in the bowel lumen causes a 
distinctive pattern of hyper- and hypoechogenicity. 
Changes in the echogenicity and appearance of this 
pattern due to peristalsis can usually be seen. If 
intra- or extraluminal fluid is present, the detail of 
the sac contents displayed is improved substantially. 
The hypoechogenic wall of small bowel can be seen 
to surround the intraluminal fluid, low-level echoes 
can be seen to swirl within the fluid, and the 
diameter of the lumen will vary as the bowel 
peristalses. The small bowel peristalses frequently 
and contains numerous echogenic mural folds 



corresponding to the plicae circulares, unlike the 
large bowel, which can be identified by its larger 
luminal diameter, reduced peristalsis and less 
numerous haustral folds. 

Transvaginal and perineal ultrasound, in experi- 
enced hands, can provide excellent views of the 
pelvic anatomy and the supporting structures.^ 
Movement of the pelvic floor is clearly demon- 
strated during dynamic assessment with the patient 
performing Valsalva’s manoeuvre. The posterior 
vaginal wall rotates around the anterior, inferior 
border of the pubic symphysis in a downward and 
forward direction on increasing intra-abdominal 
pressure. This movement occurs in all women to 
some degree, but is greatly exaggerated in women 
with prolapse. The amount of movement can be 
quantified as the displacement measured by ultra- 
sound directly correlates to the degree of prolapse 
detected by clinical examination. The perineal 
probe is more suitable for dynamic assessment of 
prolapse compared to the transvaginal approach, as 
its positioning on the perineum provides an overall 
view of the movement of the pelvic floor without 
causing local distortion of the anatomy. The 
perineal probe is more comfortable for the patient 
when straining and is less likely to be displaced 
during raised intra-abdominal pressure. 

The results of prolapse surgery are often dis- 
appointing, with many patients undergoing further 
surgical procedures for recurrence. Although the use 
of ultrasound postoperatively is mainly of academic 
interest, objective evaluation of surgical outcome 
may lead to improvements in operative techniques. 

The aetiology of enterocele formation is multi- 
factorial. Genetic predisposition is probably a major 
factor. Parity, obstetric and surgical damage, the loss 
of oestrogen at menopause and causes of a chronic 
increase in intra-abdominal pressure all contribute 
to the pathophysiological process.^ 
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The symptoms associated with an enterocele are 
usually vague and variable. Patients often describe a 
feeling of pelvic heaviness or fullness and a 
sensation of bearing down; these are often 
exacerbated by standing. A mass protruding through 
the vulva may cause local vaginal discomfort, and in 
the presence of ulceration, bleeding and discharge 
may occur. An often overlooked symptom is the 
inability to have normal sexual intercourse. 

Nichols^ describes four types of enterocele 
(Table 16.1). The aims of surgical repair are to: 

• identify the hernia sac; 

• identify the defect in the support structures 

through which the hernia occurred; 

• close the defect without tension. 

The repair will result in restoration of normal 
vaginal depth and axis. Enterocele repair is rarely 
carried out in isolation; it is more commonly part of 
a larger intervention to correct genital prolapse. 

The anatomical findings in patients presenting 
with an enterocele, regardless of aetiology, are 
thinning or rupture of the fascial structures 
(Denonvilliers’ fascia, endopelvic fascia) and widen- 
ing of the hiatus between both levator ani muscles. 
The difficulties encountered in achieving adequate 
repair of an enterocele by the vaginal approach led 
to the development of abdominal techniques such as 
the Moschcowitz, Halban and McCall procedures. 
Recent achievements in our understanding of the 
functional anatomy of the pelvic floor, combined 
with advances in endoscopic surgery, have led to the 
development of laparoscopic techniques to correct 
enterocele. Initial reports were related to the McCall 
procedure, employing excision of the hernial sac and 
approximation of the uterosacral ligaments.^ Use of 
the carbon dioxide laser to vapourise the hernial 
peritoneum, causing retraction of the cul-de-sac, 
before approximating the uterosacral ligaments, has 
also been described.^ Both these techniques em- 
ployed a vaginal approach to approximate the 
levator muscles where necessary. More recently, 
laparoscopic closure of the levator hiatus has been 
reported.^ In view of the anatomical defects present. 



we propose that surgical correction of an enterocele 
consists of approximation of the levator muscles to 
reduce the levator hiatus, closure of fascial tears, 
reinforcement of the fascial tissues, where necessary 
using a graft, either autologous (vaginal skin) or 
artificial (surgical mesh), and plication of the 
uterosacral ligaments to close the neck of the 
enterocele. These procedures need not be performed 
exclusively by laparoscopy; indeed, the combination 
of defects seen in pelvic floor relaxation often 
requires a combined vaginal/abdominal approach. 



16.2 Procedures for Enterocele Repair 

16.2.1 Vaginal Approach 

Repair of a defect of the posterior vaginal wall can 
be achieved without recourse to an abdominal 
approach when there is a small enterocele in the 
presence of a dominant rectocele, and sufficient 
support is identified at the level of the upper 
posterior vaginal wall and vaginal vault. If the defect 
in Denonvilliers’ fascia extends from the perineal 
body to below the upper third of the posterior 
vagina, repair may be best achieved by the vaginal 
approach. 

16.2.2 Combined Vaginal and Laparoscopic 
Approach 

The combined approach can be employed when 
there is a dominant enterocele associated with a 
rectocele and good vaginal vault support is not 
available. It is used in the young patient, in whom 
sufficient vaginal length is desired, to correct a 
posterior vaginal wall defect or vaginal vault 
prolapse when there is an accompanying perineal 
defect, and also in cases where there are co-existing 
posterior and anterior vaginal wall defects. When 
maintaining vaginal length is not a priority, the 
laparoscopic approach can be omitted. This decision 
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is made intraoperatively when the surgeon estimates 
to have satisfactory attachment of the vagina to the 
vertical axis of support. 

16.2.3 Laparoscopic Approach 

This method of repair can be employed when there 
is recurrence of an enterocele or when an enterocele 
occurs in isolation, particularly when there is upper 
vaginal wall prolapse but good perineal support in 
patients where maintenance of vaginal length is 
important. Quite often these patients have 
previously undergone a posterior repair for recto- 
cele. Occasionally, subclinical enterocele is identified 
at the time of laparoscopic bladder neck suspension, 
and a prophylactic laparoscopic repair can then be 
undertaken. 



16.2.4 Use of Vaginal Skin Graft 

In patients undergoing a combined vaginal and 
laparoscopic procedure, particularly when there is 
an associated rectocele and where there is sufficient 
vaginal mucosa, this can be harvested and used as a 
graft to reinforce Denonvilliers’ fascia. In most cases 
the graft leads to inclusion cysts, which occasionally 
cause symptoms related to their size only. The use of 
vaginal skin as a graft has been promoted by 
Zacharin.^ 



16.2.5 Use of Vicryl Mesh Graft 

In cases where support structures cannot be 
brought together without tension, a synthetic mesh 
can be used. It can also be employed for repair of 
recurrent enterocele and when there are combined 
anterior and posterior defects. Our personal 
preference is Vicryl mesh, which is absorbable, 
remaining in the body long enough to cause fibrosis, 
while unlikely to erode through the vaginal wall, 
rectum or bladder. 



16.2.6 Use of Marlex or Prolene Mesh 

The use of non-absorbable mesh for the repair of 
posterior wall defects is confined to sacrocolpopexy, 
where the mesh is used to connect the perineal body 
to the promontorium. These are cases in which the 
vertical axis is considered insufficient. All other 
defects are closed using Vicryl mesh as a tissue 
enhancer. 



16.3 Surgical Technique 

16.3.1 Combined Vaginal and Laparoscopic 
Approach 

The procedure is started vaginally. A transverse 
incision is made at the posterior fourchette to 
isolate the perineum from the vaginal mucosa. Two 
parallel longitudinal incisions are made into the 
vaginal mucosa approximately 3 cm apart, and a 
strip of vaginal mucosa is separated from the 
underlying fascia and rectum. The dissection is 
continued up to the apex or posterior fornix of the 
vagina, where the strip of vaginal tissue is cut off 
and placed in saline for later use. Using sharp 
dissection, the lateral walls of the vagina are 
separated from the underlying connective tissues 
to expose the endopelvic fascia. The rectal pillars 
are invariably dissected free during this process. 
Dissection continues until the entire enterocele 
defect is exposed and the levator muscle clearly 
identifiable; care is taken not to open the perito- 
neum. Four to six sutures are used to approximate 
the levator muscles in front of the rectum. The 
sutures are loosely tied. It is not necessary to pull 
the muscles together, as the length of the suture 
line is the more important factor determining 
success, and any gap left will be bridged by the 
graft. The vaginal graft is placed mucosal side down 
over the levator muscle suture line and attached to 
the perineal body proximally and to the levator 
plate laterally. The remnants of Denonvilliers’ 
fascia are identified, and if possible, sutured 
together in front of the graft to close the 
defect. The vaginal skin is closed with interrupted 
absorbable sutures. 

The laparoscopy is started in the usual fashion, 
using four trocars in total, two 10 mm trocars 
umbilically and suprapubically, and two 5 mm 
trocars laterally. Anatomical landmarks are identi- 
fied: rectum, pararectal gutters, vagina, bladder, 
uterosacral ligaments and ureters. The initial 
surgical step is to resect the peritoneum of the 
hernial sac. An incision is made extending along the 
inside of one uterosacral ligament, across 
the posterior aspect of the vagina, and down the 
other. A flap of peritoneum, attached posteriorly to 
the rectum, is created. The next step is to suture the 
vaginal skin graft to the uterosacral ligaments on 
both sides. An effort is made to place the initial 
sutures as low as possible, thus completing the 
reinforcement of Denonvilliers’ fascia. The vagina is 
then attached, without tension, to the graft. The 
peritoneal incision is closed with interrupted sutures 
to cover the graft. 
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Following completion of the procedure, the 
position of the ureters should be checked, as they 
are invariably displaced medially. Should there be 
any obstruction to the ureter, the peritoneum can 
be incised along its medial border to relieve the 
tension. The incision need not be deep, as the ureter 
lies immediately below the peritoneum and above 
the endopelvic fascia at this level. These relief 
incisions will therefore not weaken the newly 
created pelvic floor. 



16.3.2 Laparoscopic Approach 

Laparoscopy is started in the usual manner, using 
the same trocars as detailed above. Following 
identification of anatomical landmarks, the en- 
terocele is reduced digitally by the operator under 
laparoscopic vision. An assessment is made of the 
degree of vaginal wall elevation and uterosacral 
displacement likely to result when the defect is 
closed. It is our experience that wide defects cause 
excessive displacement of the ureters when 
sutures are used to occlude the enterocele, and 
in these circumstances we employ an alternative 
procedure using Vicryl mesh to bridge the gap 
between the uterosacral ligaments. The initial 
surgical step is the same. The peritoneum is 
divided on the inside along the uterosacral 
ligaments and across the posterior aspect of the 
vagina, creating a flap of peritoneum, which is 
then resected from the rectum. With the aid of 
sharp and blunt dissection, the rectovaginal 
septum is entered. The enterocele defect is now 
visible. Closure of the defect is achieved by 
opposing the uterosacral ligaments. The first 
suture is inserted through the right uterosacral 
ligament, 2-3 cm in front of its dorsal insertion, 
and into the rectovaginal septum in the midline. 
The suture is tied, causing the vaginal wall to be 
elevated and the uterosacral ligament displaced 
medially. The position of the ureter is checked; if 
displacement is thought to be excessive, relief 
incisions can be used as detailed previously, or the 
suture can be removed and the technique changed 
to that employing Vicryl mesh. The procedure is 
repeated on the opposite side such that the 
posterior aspect of both uterosacral ligaments 
are opposed in front of the rectum. Further 
sutures are placed in a similar fashion incorporat- 
ing the vaginal wall, thus reattaching Denonvil- 
liers’ fascia to the uterosacral ligaments, and 
closing the remaining enterocele defect. 

If Vicryl mesh is used to effect repair, the initial 
surgical step is the same, except that the perito- 
neum is not resected from the rectum, as this is 
used to cover the mesh at the end of the procedure. 



Following exposure of the rectovaginal septum as 
previously described, the dissection is continued 
down to the perineal body. The mesh, having been 
cut to size, is positioned within the rectovaginal 
septum. The mesh is first anchored to the most distal 
ridge of the defect if this can be identified. If 
remnants of the Denonvilliers’ fascia are not identifi- 
able, the dissection is carried further to the zone of 
fusion of the pelvic organs, which corresponds to the 
upper aspect of the perineum. At the end of this 
dissection, the surgeon should be able to identify the 
anal sphincter and the pubo-rectalis muscles in 
addition to the posterior vaginal wall and anterior 
rectal wall. The graft is then anchored to the perineal 
body. Three to five sutures are required to accom- 
plish this. At least one suture on each side of the graft 
incorporates the levator muscle (i.e. pubo-rectalis) at 
the level of the anal sphincter. Then the proximal 
border of the mesh is attached to the vaginal vault, 
covering the proximal edge of the fascial defect. The 
lateral sutures will attach the mesh to the paravaginal 
tissues along the middle and lower third of the graft, 
whereas the upper third is attached to the uterosacral 
ligaments. The peritoneum is then closed, which in 
effect covers the graft. 

Closure of the cul-de-sac will have a tendency to 
elevate and elongate the vagina. The pressure 
transfer from the abdomen to the urethra will be 
reduced, which may exacerbate pre-existing urinary 
incontinence. As previously discussed, complica- 
tions involving the ureters can occur during 
enterocele repair, and in some cases it may be 
necessary to define the course of the ureter 
surgically, especially on the left side. Injury to the 
anterior border of the rectum can occur while 
dissecting the rectovaginal septum, especially when 
a previous posterior colporrhaphy has been per- 
formed. Injuries below the peritoneal reflection can 
be repaired as a primary procedure. Injuries above 
the peritoneal reflection, although less common, are 
more prone to breakdo wn if repair is undertaken in 
the absence of preoperative bowel preparation. The 
practice of routine residue-free diet with mechanical 
bowel preparation before operative laparoscopy is 
highly recommended. It will facilitate primary repair 
of rectal injuries, and increase the operating space 
available within the pelvis because the bowel is 
empty. 



16.4 Conclusions 

Laparoscopy is an invaluable tool in the treatment 
and prevention of enterocele, either as a primary 
mode of access or as a complement to vaginal 
surgery. Visualisation of the rectovaginal area is 
significantly better using the laparoscope than the 
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naked eye. The extent of the enterocele defect and 
the supporting anatomical structures can be 
defined in greater detail, leading to a reduction 
in intraoperative blood loss during dissection of 
the enterocele sac, rectovaginal septum and 
exposure of the levator hiatus. This technique 
leads to elongation of the vagina and restoration 
of its normal upper horizontal axis. By avoiding a 
vaginal wall incision, the incidence of postopera- 
tive dyspareunia may be reduced. The increased 
surgical skills required to perform these proce- 
dures are far outweighed by the benefits to the 
patient in terms of postoperative morbidity. 



References 

1. Creighton SM, Pearce MJ, Stanton SL (1992) Perineal video- 
ultrasonography in the assessment of vaginal prolapse: early 
observations. Br J Obstet Gynaecol 99:310-313 

2. Waters EG (1961) Enterocele: cause, diagnosis and treat- 
ment. Clin Obstet Gynecol 4:186-198 

3. Nichols DH (1972) Types of enterocele and principles 
underlying choice of operation for repair. Obstet Gynaecol 
40:257-262 

4. Vancaillie TG, Butler DJ (1993) Laparoscopic enterocele repair: 
description of a new technique. Gynaecol Endosc 2:211-216 

5. Koninckx PR, Poppe W, Deprest J (1995) Carbon dioxide 
laser for laparoscopic enterocele repair. J Am Assoc Gynecol 
Lap 2:181-185 

6. Lam A, Rosen D (1997) A new laparoscopic approach for 
enterocele repair. Gynaecol ‘Endosc 6:211-217 

7. Zacharin RE (1992) Use of vaginal skin graft in posterior 
colporrhaphia. Aust NZ J Obstet Gynecol 32:146 




Chapter 17 

Endoscopic Needle Suspensions 



Dirk De Ridder and Jan Deprest 



17.1 introduction 

In this book dealing with minimally invasive endo- 
scopic and laparoscopic techniques in gynaecology 
and obstetrics, a chapter concerning the vaginal 
approach for incontinence surgery may seem some- 
what strange. However, vaginal surgery for stress 
incontinence and prolapse still plays a pivotal role in 
this era of minimally invasive surgery. Besides simple 
anterior colporrhaphy with Kelly plication, abdom- 
inal approaches are most popular for the treatment of 
urinary incontinence. Needle suspension was intro- 
duced by Armand Pereyra, a US Navy gynaecologist, 
and further popularised, modified and widely im- 
plemented by American urologists from 1957 on. The 
term endoscopic needle suspension refers to vaginal 
needle suspension techniques under cystoscopic 
control. In this chapter, the techniques, indications 
and results of vaginal needle suspension techniques 
will be discussed. 

Diagnosing urinary incontinence and planning 
for treatment imply a thorough understanding of 
continence mechanisms and urodynamics. For more 
detailed descriptions of diagnostic procedures, 
urodynamics and surgical procedures we refer to 
other sources, as these are beyond the scope of this 
book. 



17.2 History of Needle Suspension 

The history of the different types of needle 
suspensions helps to explain the shortcomings and 
discouraging results published earlier. First, these 
techniques are all referred to as endoscopic needle 
suspensions, despite the important technical differ- 
ences between, for instance, a Gittes and Raz 
suspension. Moreover, some authors are redesigning 
their approach regularly. For example, the current 
so-called Raz technique with incorporation of a 



vaginal wall sling is by no means comparable to the 
original Pereyra-Raz suspension. These changes in 
concept and design reflect the problems encoun- 
tered in patients with combined urethral hypermo- 
bility and intrinsic sphincter deficiency, who were 
not cured by conventional bladder neck suspension 
alone. 

Pereyra was the first to describe needle bladder 
neck suspension in 1959.^ Originally, a blind 
manoeuvre was performed, bringing a trocar- 
cannula from a small suprapubic wound into the 
vagina, thus delivering the sutures, which were then 
tied over the abdominal fascia. To address the 
problem of suture pull-through, Lebherz and 
Pereyra proposed modifications.^ In the final 
Pereyra technique (the modified Pereyra procedure), 
a midline vaginal incision gave access to the 
urethropelvic ligament, allowing more precise suture 
placement. Moreover, the lateral attachments of 
these ligaments were perforated to allow finger- 
controlled passage of the trocar through the retro- 
pubic space.^ 

Cystoscopy to control the placement of sutures 
was introduced by Stamey in 1973.^ In this 
modification, the needle is also moved from the 
suprapubic region to the vagina. Through the 
cystoscope the close relationship of the suture with 
the urethra can be visualised. Then the suture is 
brought up again from the vagina to the suprapubic 
area through a second pass of the needle, more 
lateral to the first. To prevent suture pull-through, 
the bridge of tissue is often buttressed by a Dacron 
graft. In 1987, Gittes^ proposed his “no-incision” 
modification of the technique. A needle is passed 
from a suprapubic stab wound through the vagina 
and the suture ends are transferred to the supra- 
pubic area again, where they are tied over the rectus 
fascia independently. The vaginal sutures are re- 
epithelialised after a few days. This technique 
actually relies on the mechanism of suture pull- 
through to bury the sutures in the subepithelium. 
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In 1981, Shlomo Raz^ published his modification of 
the original Pereyra technique. He preferred an 
inverted-U vaginal incision to a midline incision, 
and he incorporated the vaginal wall without its 
epithelium in the suture suspending the bladder neck. 

Raz continued to publish subsequent modifica- 
tions on his own technique to deal with problems of 
intrinsic sphincter deficiency and the concurrent or 
imminent prolapse. 

For the correction of concurrent moderate 
cystoceles, a four-corner suspension was intro- 
duced.^ Later this was changed to the six-corner 
suspension, which also includes a bilateral suture 
suspending the mid-urethral complex.^ To allow 
better control of sphincter deficiency, a vaginal wall 
sling was proposed.^’^ 

To improve the repair of concurrent grade four 
cystoceles, a reduction of the central defect with a 
dexon mesh was also added where needed.^ Not 
only did the vaginal approach undergo several 
changes, but the fixation of the sutures at the 
suprapubic site was also redesigned. Leach intro- 
duced the concept of bone anchoring of the sutures 
in an attempt to reduce the suprapubic discomfort 
experienced by some patients.^ 

Another topic in needle suspension techniques is 
the use of slings. The concept is based on the Goebell- 
Stoeckel-Frangenheim procedure, which has been 
known since 1917. Hadley was the first to combine 
the principles of needle suspensions with those of 
sling suspensions, when he used a rectus fascia 
patch. Since then, several modifications have been 
described using fascia lata^^ and synthetic material 
such as Mersilene, Marlex, Silastic, Prolene and Gore- 
tex. Originally, these techniques were indicated for 
severe or recurrent stress urinary incontinence. 
Recently, some authors have published promising 
results in less severe grades of incontinence. 

Sling surgery currently receives a lot of attention 
as a result of inventive marketing by the medical 
industry of various sling types with different 
delivery and fixation systems. 



It is clear from this short historical review that there 
is not one, well-defined technique of endoscopic 
bladder neck suspension and therefore this common 
denominator covers a wide area of hardly compar- 
able procedures. The differences in suture place- 
ment among the different modifications are 
demonstrated in Figure 17.1. 

It is obvious that comparison of results between 
the different techniques is difficult. Not only do the 
techniques vary among authors, but the definitions 
of cure, the timing and duration of follow-up also 
differ. For some techniques, like the recent mod- 
ifications of the Raz technique, one can only rely on 
the authors’ publications to obtain an idea about the 
efficacy and safety of the procedures, as other 
authors have not yet gained enough experience with 
the new techniques. Comparing the results of 
bladder neck suspension with the retropubic 
approaches such as the Burch colposuspension or 
the Marchal-Marcetti-Krantz procedure is even 
more difficult, as the latter procedures have been 
tested in large series by several independent authors, 
while this has not been the case for endoscopic 
bladder neck suspensions. 

In our centre, the different Raz modifications are 
used, as they can be tailored to the needs of the 
patient, and sphincter deficiency can be treated from 
the first procedure. 

17.3 Indications and Patient 
Selection 

Optimal selection of patients for anti-incontinence 
procedures is the clue for success. Clinically, the 
degree of concomitant prolapse, the degree of 
urethral hypermobility, obesity, pulmonary disease, 
age and menopausal status might be influencing 
factors in the choice of treatment.^^ 

Urodynamic investigation is mandatory in the 
selection process. Genuine stress incontinence is a 
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Figure 17.1 The Stamey sus- 
pension includes the ure- 
thropelvic ligament, with a 
Dacron graft as buttress for 
the sutures. The Gittes sus- 
pension includes the vaginal 
wall and the urethropelvic 
ligaments. The Raz suspen- 
sion includes the vaginal wall 
and the pubocervical and 
medial edges of the urethro- 
pelvic ligaments (adapted 
from Raz^q. 
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urodynamic definition, meaning the involuntary loss 
of urine per urethram in the absence of detrusor 
contractions/^ First of all, the presence of stress 
incontinence has to be demonstrated. Occasional 
detrusor instability can be detected. Urethral 
evaluation can be done by measuring the urethral 
pressure profile or by measuring a Valsalva leak 
point pressure. Low urethral closing pressure 
(< 20 cm H 2 O) or Valsalva leak point pressure 
(< 60 cm H 2 O) can suggest the presence of intrinsic 
sphincter deficiency, which might necessitate a more 
obstructive sling approach than just a suspension 
of the bladder neck. Usually, multichannel 
urodynamics or video -urodynamics are used as 
standard procedures. 

Currently, genuine stress incontinence with 
urethral hypermobility is considered a good indica- 
tion for needle suspensions, despite the fact that 
long-term results are not as good as those of the 
retropubic suspensions. 

Obesity of more than 85 kg,^^ prior anti-incon- 
tinence surgery,^^ postmenopausal status,^^ age^^ 
and severe incontinence^^ have been identified as 
negative prognostic factors. 

17.4 Results of Needle Suspension 
Techniques 

Before attempting to summarise any results of 
needle suspensions, one has to realise the enormous 
differences in interpretation of definitions of cure 
and improvement after surgery. Subjective observa- 
tions and objective measurements are used in a 
non-systematic way. There is a great need for 
standardisation for reporting results of this kind. 
A recent study by Black and Downs (1996)^^ 
reviewed 11 randomised controlled trials, 20 non- 
randomised prospective trials and 45 retrospective 
studies. The methodological quality of the 31 
prospective trials was poor, with considerable 
variation in inclusion criteria, surgical management 
and assessment of outcome. Besides these remarks 
there seem to be substantial differences in outcome 



between data based on chart review or data based on 
a third-party questionnaire.^^’^^ In an elegant study 
by Sirls et al.,^^ the cure rate dropped from 72% to 
47.1% when the results from a questionnaire were 
analysed and compared to chart review data. 

Currently, recommendations for the best clinical 
practice cannot be based on scientific evidence, until 
well-designed clinical trials are available for rigorous 
statistical analysis. 

17.4.1 Gittes Procedure 

As with every new procedure, initially excellent 
results of up to 91% cure were reported.^’^^ Later, 
however, several authors proved the Gittes 
procedure to be inferior to other types of suspen- 
sion. This became clear in comparative efficacy 
studies^^ as well as in urodynamic and ultrasound 
studies.^^ The cutting through of the sutures is 
probably responsible for the recurrent urethral 
hypermobility and recurrent incontinence. 



17.4.2 Stamey Procedure 

Initially, Stamey introduced cystoscopy to improve 
the placement of the suspension sutures.^ Later 
publications by these authors mention success rates 
of 91%, even when the majority of these patients had 
already had previous surgery. ^ Objective follow-up 
and outcome analysis by questionnaire showed 
much lower success rates, as shown in Table 17.1. 

Besides lower success rates, comparative studies 
with Burch colposuspension showed a higher 
incidence of de novo instability and voiding 
dysfunction.^^ Compared to the Marshall-Marchet- 
ti-Krantz procedure, a higher percentage of patients 
suffered from urgency following the Stamey 
procedure, but there was no significant difference 
concerning the local side-effects.^^ A high incidence 
of 27% complications other than retention has been 
reported by Kuczyk et al..^° 



Tabfe 17.1. Success rates t>l ihe Stamey bladder neck suspension. N* Number of patients; subjective, follow-up by chart review; 



objective, follnw-up with objective 


urodynamics; ^questionnaire, follow-up by questionnaire 




Aulhor 


N 


bollow-up 


Type 


Cured 


improved 


Stamey* 


203 


6 months to 4 years Subjective 


91% 




Hilton'* 


m\ 


27 months 


Objective 


53% 




Kucivk'^’ 




44 months 


Questionnaire 




52% 


Mills^' 


30 


10 years 


Subjective 


33% 


50% 


O’Sullivan''* 


67 


5 years 


Questionnaire 


IR% 




Peattie*’ 


44 


3 months 


Objective 


39% 




Xjuenlin Clemens''' 


32 


15 years 


Questionnaire 


44% 




Walker' 


192 


2-63 months 


Questionnaire 


40% 


82% 
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17.4.3 Pereyra-Raz Procedures 

The modified Pereyra procedure and the Raz 
modification^ are very similar from a technical 
point of view. The Raz modification introduced the 
inverted U-shaped incision and the inclusion of 
vaginal wall in the helical stitches. Therefore the 
results will be discussed together. Again, 
interpretation of definitions of cure or improvement 
varies among authors and has to be considered with 
care. Another problem is the fact that the Raz 
technique is still evolving (four-corner, six-corner 
suspension, incorporation of mesh material) 
because of the clinical observation of insufficient 
urethral support in the original suspension 
technique and because of the continuing search for 
improvement of the cystocele repair. The results of 
the Pereyra-Raz procedure are presented in 
Table 17.2. 



17.4.4 Vaginal Sling Procedures 

Historically, slings have been used in cases of 
recurrent stress incontinence or sphincter deficiency 
with or without urethral hypermobility. The sling 
principle is increasingly being incorporated in the 
decision trees of less severe stress incontinence.^^’^^ 
The sling material may be autologous and is then 
harvested from the abdominal rectus fascia, from 
the fascia lata, or formed out of the vaginal wall. 
Artificial slings, like Marlex or Prolene, have been 
and still are used extensively. There is renewed 
interest in these foreign materials since several 
artificial sling delivery systems have been launched 
by the industry. 

The reported results usually show cure or 
improvement in more than 90%, even with 
long-term follow-up (up to 17 years). A summary of 
the results is shown in Table 17.3. 



laUt 17.3. Results pubovaginal slingjs. N. Number of 
patients; obj. follow-up with objective urod^namics 



Author 


Sling type 


N 


Follow- up 


TyjH? 


toured 


<;hdikio'^ 


Rectus fascia 


2Sl 


^A (l-LS) 
years 


Obj 


92% 


Rar'" 


Vaginal wall 


206 


S years 


t)bj 


90% 


Bcck^* 


Fascia lala 


170 


6 weeks to 
2 years 


Obj 


92% 



17.5 Complications of Needle 
Suspensions 

Vaginal surgery for stress incontinence has a low 
morbidity and is minimally invasive. Complications 
can be related to the surgical technique, such as 
bleeding and bladder perforation, or may be related 
to the continence mechanism, such as de novo 
instability and urinary retention. 

In this book on minimally invasive techniques, 
the surgical complications are of most interest. Most 
of the published papers, however, focus on the 
urodynamic effects of needle suspensions and give 
little information about the surgical complications, 
although these are usually described as “few”. Many 
series report only on small patient numbers and one 
could argue that the high incidence of complications 
in some series is due to the learning curve. 

The occurrence of bladder perforation during 
surgery varies between 0^^ and 4.8%.^^ None of the 
reported bladder perforations required additional 
surgery. The suture, which entered the bladder, was 
removed and the catheter was left in situ for a longer 
time.^^ Early detection of this complication is possible 
when cystoscopy is performed after transferral of the 
sutures from the vagina to the abdominal site. 

Intraoperative bleeding is seldom a problem and is 
usually controlled by vaginal packing. The incidence 
in the literature varies between 0 and 6.8%.^^ 

Urinary tract infection is more common 
(3.7-32%). This large variability in the incidence of 
urinary tract infection is probably due to local 
factors, like the use of suprapubic or transurethral 



17.2. Results of the Pcrcyra-Raz procedure. N. Number of paiients; subjective, follow up by char! review; objective, follow-up 
with objective urodynamics; questionnaire, follow-up by quesliormaire 



Author 


N 


Follow- up 


Type 


Cured 


Improved 


Bergman’^ 


98 


12 months 


Objective 


70% 




Etergman'' 

Das*" 


30 


5 years 


Objective 


43% 




10 


1 years 


Questionnaire 


20% 




Flolschneider''* 


54 


3 years 




81,6% 




Korman*'* 


151 


25 months 




47% 


64% 


Ramon" 


18 


10 months 


Subjective 


83% 




Raz"’' 


206 


15 months 


Su b j ec t i ve/ objec t i ve 


90% 




Shah^ 


17 


2-30 months 


Su b jec ! i ve/ ohjee t i VC 


76% 




Wheelahan”' 


102 


5 years 


Subjective 


69% 
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catheters and the eventual use of intraoperative 
prophylactic antibiotics. 

In the Stamey procedure, foreign material (Da- 
cron) is used to buttress the sutures. Infection of 
these, leading to surgical removal, seems to be 
common. Bidmead and Cardozo^^ reported a 16% 
infection rate with consequent excision of the 
buffers in 9% of cases. Shah^^ reported a 13% 
infection rate and O’Sullivan^^ had to remove 
sutures and buffers in 4.8%i of his patients. 

Besides the above-mentioned complications, low 
incidences of haematoma,^'^ bacteraemia, persisting 
vaginal discharge,^^ suprapubic pain,^^’ ^ occult 
bowel perforation,^^ prolonged ileus, ilioinguinal 
nerve entrapment^^ and osteomyelitis pubis^^ have 
been published. 

The introduction of bone-anchoring techniques in 
bladder neck suspensions has led to its own 
complications. Infection and dislocation of the 
anchors, as well as formation of soft tissue 
granuloma, have been described.^^ Removal of the 
anchors is not always easy, as reported by Bernier 
and Zimmern,^^ who had to use wedge resection of 
the os pubis to retrieve the implanted material. 

The use of foreign material as slings has also led 
to complications of infection and erosion. Mersilene 
was used initially, but has been abandoned because 
of erosion into the urethra and because of obstruc- 
tion.^^’ Gore-tex, Marlex and Silastic have all been 
used for the same purpose, with more or less the 
same complications. Sling removal for infection or 
obstruction varies among the different series 
between 3.4^^ and 20%.^^" ^ Despite the fact that 
continence results are comparable to other sling 
techniques, the risk of infection and sling removal 
has left these interventions with few supporters, 
which may be a warning to bear in mind with the 
new artificial sling types being brought on the 
market. 

A detailed analysis of postoperative voiding 
dysfunction is beyond the scope of this book. 

Four major problems can occur: early and 
prolonged urinary retention, de novo detrusor 
instability, recurrent stress incontinence and ob- 
structed voiding. 

Recurrent stress incontinence is usually due to 
secondary sphincter deficiency or to the fact that 
underlying sphincter deficiency was not properly 
diagnosed at the time of surgery. 

Development of detrusor instability after colpo- 
suspension is a well-known risk. However, it is 
difficult to obtain a good idea about the real 
incidence, with ranges of 7.6-27% for Burch 
colposuspension and from 14.6% (objective) up to 
70% (subjective) for the Stamey operation.^^’^^ The 
aetiology of the “de novo” instability is unknown. In 
some cases, obstruction can be the causal factor, in 



others previously undetected instability or changes 
in the detrusor behaviour itself could be at the base 
of this phenomenon.^^ Obstructive voiding can be 
dealt with by transabdominal or transvaginal 
urethrolysis. Webster and Kreder^^ described a 
93% success rate with a retropubic approach with 
substitution of the former anti-incontinence proce- 
dure by an obturator shelf. McGuire et al.^° reported 
a 77% success rate with transvaginal urethrolysis. 



17.6 Conclusions 

Despite the fact that the literature concerning anti- 
incontinence procedures in general and needle 
suspensions in particular is not always clear,^^ there 
is substantial evidence that needle suspension 
techniques are successful in correcting stress incon- 
tinence. They have a low complication rate and 
allow correction of intrinsic sphincter deficiency and 
different pelvic floor disorders in one operation and 
through one approach. In this way, they can 
compete easily with laparoscopic approaches or 
abdominal approaches. In the future, better de- 
signed and controlled trials will give an answer 
about the relative value of the different techniques 
described above. 
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18.1 Introduction 

Every honest surgeon of extensive and long 
experience will have to admit that he is not entirely 
and absolutely satisfied with his long term results of 
all his operations for prolapse and allied conditions. 

Richard TeLinde 

Uterovaginal prolapse is undoubtedly one of the most 
debilitating and distressing gynaecological conditions 
for the women who are inflicted with it. It is also a 
challenging if not frustrating clinical entity for the 
gynaecological surgeons who attempt to treat it. 

The true incidence of uterine prolapse is 
unknown. In 1964, Quinlivan et al. found that 
25% of 600 women over age 60 had significant 
“uterovaginal relaxation” while Folsome et al. 
(1956) noted that 3% of 680 elderly institutiona- 
lised women had “uterine protrusion. 3 i^ck 
of a standardised evaluation for pelvic prolapse 
likely contributed to the above discrepancy. 
Wilcox et al. found that 16.2% of all hysterec- 
tomies done in the USA between 1988 and 1990 
had prolapse as the primary diagnosis. Prolapse is 
the most common diagnosis for hysterectomy in 
postmenopausal women, accounting for approxi- 
mately one-third of all hysterectomies in women 
over 55 years of age. The true incidence of uterine 
prolapse is likely to be much higher than these 
reports suggest, as many symptomatic women are 
afraid to undergo surgery and in addition many 
women have asymptomatic prolapse. 

The incidence of vaginal vault prolapse is even 
more difficult to determine. Women who had 
hysterectomies for uterine prolapse are at higher risk 
for developing vaginal vault prolapse than those who 
had hysterectomy for other indications. The risk of 
prolapse after vaginal hysterectomy has been reported 
to be as high as 43%, as reported by Backer and 
Kristoffersen. The lack of attention to correction of 



various pelvic floor defects and patient selection bias 
are likely to have contributed to the high incidence in 
this study. Risk of vaginal vault prolapse after 
hysterectomies for various indications ranges from 
0.2% to 1% in the literature available for review.’^ 
However, by best estimates, more than 1000 women in 
the USA will develop vaginal vault prolapse annually. 

As uterovaginal prolapse is a common condition 
suffered by many women, various procedures have 
been described to treat it. Currently, sacral colpopexy 
and sacrospinous ligament fixation are the two most 
accepted vault suspension procedures. Both proce- 
dures have success rates exceeding 90% in terms of 
correction of upper vaginal support.’^® Traditionally, 
sacral colpopexy is done via a transabdominal 
approach, whereas sacrospinous ligament fixation is 
accomplished via a transvaginal approach. With 
advances in both laparoscopy technology and the 
skills of endoscopic surgeons, both procedures can 
now be accomplished via the laparoscopic approach. 
By providing superior exposure, the laparoscopic 
approach can be associated with less morbidity than 
the traditional approach. The following is a relevant 
discussion on the pathophysiology of uterovaginal 
prolapse and a description of the technical aspects of 
accomplishing sacral colpopexy and sacrospinous 
ligament fixation for the correction of this disorder 
via laparoscopy. Relevant data and a discussion of 
complications and morbidity associated with these 
procedures are also included. 



18.2 Pathophysiology and Evaluation 
of Uterine and Vaginal Vault 
Prolapse 

Uterine and vaginal vault prolapse both share the 
same pathophysiology. The chief aetiology of 
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Uterine and vaginal vault prolapse is breakage or 
weakening of the attachments of the cardinal- 
uterosacral ligament complex to the pericervical 
ring or vaginal vault. Frequently multiple pelvic 
support defects, i.e. paravaginal defect, cystocele, 
rectocele and enterocele co-exist. In fact, for 
significant vault prolapse to exist, paravaginal 
defects must be present. 

Enterocele and vaginal vault prolapse co-exist in 
the same patients so frequently that at times they are 
almost considered synonymous. However, entero- 
cele is caused by a distinct pelvic support defect, 
which requires a separate reparative procedure from 
that for uterovaginal prolapse. Enterocele is caused 
by a break in the endopelvic fascia anywhere along 
the distal pubocervical fascia to the whole length of 
the rectovaginal septum (Denonvilliers’ fascia) 
including that portion in the cul-de-sac. By defini- 
tion, histological examination of enterocele defects 
demonstrates only vaginal mucosa and peritoneum 
without the intervening endopelvic fascia. When 
enterocele and uterovaginal prolapse co-exist, de- 
fect-oriented enterocele repair must be done prior to 
a vault suspension procedure in order to prevent 
“recurrence” of the enterocele defect. 

Identification of the edges of the fascial break is 
the most challenging aspect of any of the recon- 
structive pelvic procedures. The ability to identify 
the defect completely allows one to repair it with 
greater precision. However, even with the aid of 
laparoscopy, it is not possible to identify these 
defects precisely in every patient. This difficulty 
provides fuel for the debate regarding the possibi- 
lity of stretching the endopelvic fascia instead of 
specific breakage in these tissues. This inadequacy 
in identifying the precise defect may have provoked 
the compensatory-type repairs, including the Hal- 
ban and the Moschowitz repairs. Sacrospinous 
fixation, sacral colpopexy and the use of graft 
material are also methods of correction of diffuse 
defects. 

As uterovaginal prolapse is frequently associated 
with multiple pelvic support defects, each must be 
corrected for a better long-term result. In the 
traditional literature,^ uterovaginal prolapses were 
classified into pulsion-type and traction-type pro- 
lapse. Pulsion-type prolapse results from an apical 
defect (detachment or attenuation of cardinal- 
uterosacral ligament). This type of prolapse is 
equivalent to the isolated level I defect, as described 
by Delancey.^ Classically, the cervix or vaginal vault 
is the leading point of the prolapse. This is 
equivalent to the so-called “cervix first” prolapse.^ 
Eventually, lower vaginal support became attenu- 
ated over time. In a patient with a predominantly 
pulsion-type prolapse, replacement of the cervix or 
vaginal vault to its proper position will simulta- 
neously reduce the secondary cystocele or rectocele. 



If this manoeuvre does not reduce the cystocele and/ 
or rectocele, a primary level II or level III defect is 
also present. 

Traction-type prolapse, on the other hand, results 
from initial paravaginal defects (anterior and 
posterior). The resultant cystocele or rectocele pulls 
down the cervix or vaginal vault with it. This is the 
so-called “cervix last” prolapse.^ In this condition, 
correction of the paravaginal defects will also 
normalise the position of the cervix or vaginal vault. 
Failure to fully correct the vaginal vault position 
with this manoeuvre suggests the co-existence of a 
primary apical level I defect. 

Distinction of these two main types of uterova- 
ginal prolapse is helpful in directing the necessary 
extent of the surgical repair in patients with partial 
prolapse. However, one must note that, regardless of 
the location of the primary defect, over time the 
neighbouring support structure will decompensate 
and total prolapse is the eventual outcome. 
Obviously, in women with total prolapse, 
distinction of pulsion and traction prolapse becomes 
a matter of semantics. In the case of total prolapse, 
all three levels of pelvic support are compromised. 
All three levels of support must be reconstructed to 
assure long-term success. 



18.3 Indications 

The indications for laparoscopic sacrospinous 
ligament fixation and laparoscopic sacral colpopexy 
are not different from those for traditional 
sacrospinous ligament fixation and abdominal 
sacral colpopexy. Ideally, if the uterosacral ligament 
is strong and intact, a McCalTs-type culdeplasty 
should be performed as the primary vault 
suspension procedure, as it is more anatomical and 
physiological.^ Frequently, however, in patients 
with total prolapse, the uterosacral ligaments are 
tenuous as a result of multiple pregnancies, hypo- 
oestrogenism, or genetically poor fascial integrity. 
These factors can make the uterosacral ligaments 
unsuitable as the point of anchor for vault 
suspension. 

Compensatory procedures such as sacral 
colpopexy and sacrospinous ligament fixation are 
indicated in this situation. Sacral colpopexy and 
sacrospinous ligament fixation should also be 
considered in women who failed previous 
McCalFs-type culdeplasty. Sacral colpopexy and 
sacrospinous ligament fixation are not necessary in 
women with traction prolapse with intact apical 
support. A solid paravaginal defect repair and 
reinforcement sutures of vaginal vault to the 
uterosacral ligament are more appropriate 
procedures. 
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18.4 Procedures 

18.4.1 Laparoscopic Sacral Colpopexy 

Bilateral ureterolysis from the pelvic brim to the 
level of the uterosacral ligament insertion is 
performed to expose the ureters. This can be done 
with various energy sources, i.e. the contact Nd:YAG 
laser, electrocautery or the harmonic scalpel. A 
peritoneal incision is made medial to the ureters to 
allow visualisation of the ureters and to allow the 
ureters to splay out laterally. Using a vaginal probe 
(Apple Medical Corp, Philadelphia, PA), the vaginal 
vault or cervical stump is anteverted and pushed 
gently in a ventral direction. This anteversion of the 
vaginal vault will usually allow for excellent 
visualisation of the uterosacral ligament. The 
uterosacral ligament is examined for strength and 
integrity using a Babcock clamp. If the uterosacral 
ligaments are attenuated, a decision is usually made 
to proceed with sacral colpopexy. 

The vaginal vault is tented and placed under 
gentle tension. The peritoneal covering is then 
stripped off the underlying pubocervical fascia and 
rectovaginal septum using both sharp and blunt 
dissection. Dissection of the rectovaginal space is 
then carried toward the perineal body (Figure 18.1). 
This dissection of the rectovaginal space is predomi- 
nantly blunt except for the scarred area of previous 
episiotomy or repair. If enterocele is suspected 
preoperatively, effort is made to identify the edges 
of the enterocele defect. With the aid of improved 
visualisation of the laparoscope, the edges of the 
enterocele defect can usually be identified without 
much difficulty. Frequently, the operator’s finger may 
be used to further delineate these fascial breaks. The 
edges of the enterocele defect are reapproximated in 
an anterior-posterior or side-to-side fashion using no. 
0 Ethibon sutures. If vaginal length is compromised 
from prior repair, the side-to-side closure may 
prevent further shortening of the vagina. On the 
other hand, side-to-side closure may potentially 
narrow the upper vagina. Similarly, if a deep 
transverse defect cystocele is present, it should be 
repaired at this time. This deep transverse defect can 
be the source of the “anterior enterocele” defect and is 
very important to the repair. 

A strip of Prolene mesh approximately 22 x 4 cm is 
introduced into the peritoneal cavity. The mesh is then 
sutured to the perineal body and the lower perirectal 
fascia with three Ethibond 0 sutures. The mesh is also 
sutured to the lateral condensation of the uterosacral 
ligament on each side of the posterior vaginal wall. The 
mesh is then wrapped around anteriorly over the 
vaginal vault and sutured around the vault in a 
confluent fashion using multiple Ethibond 0 sutures 
(Figure 18.2). At this time, a McCall’s-type Ethibond 0 




Figure 18.1 Dissection of rectovaginal space is performed to allow 
for attachment of the mesh to the perineal body. 



suture is placed to occlude the cul-de-sac and to 
remove tension from the mesh at attachment. 

The right perirectal gutter peritoneum is opened 
cephalad toward the sacral promontory and the 
overlying tissue is dissected using a Kittner. The 
patient may also be placed in a left tilt position in 
addition to the 30 of Trendelenburg. This 
manoeuvre may obviate the constant need to retract 
the rectosigmoid leftward during this dissection. The 
patient will have undergone an oral bowel prepara- 
tion preoperatively, further facilitating this expo- 
sure. Vascular structures, including branches of 
middle sacral artery and vein, are visualised and 
controlled with bipolar cautery. The anterior long- 
itudinal sacral ligament is isolated directly below the 
promontory. The mesh is brought over the sacrum 
and sutured to the anterior longitudinal ligament of 
the sacrum with two to three Ethibond 0 sutures in a 




Figure 18.2 After anchoring the mesh to the perineal body, 
posterior vaginal wall, the mesh is then wrapped anteriorly and 
sutured to the vaginal vault in a confluent fashion. 
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tension-free manner. Alternatively, an EMS (Ethicon 
EndoSurgery, Cincinnati, OH) hernia stapler can be 
used to anchor the mesh to the sacrum. The excess 
mesh is then trimmed off. The peritoneum is closed 
over the mesh using Vicryl 2-0 sutures. 

18.4.2 Laparoscopic Sacrospinous Ligament 
Fixation 

The preparation of the vaginal vault and concomi- 
tant enterocele and transverse cystocele repair is the 
same as that for sacral colpopexy as described 
above. The ischial spine and sacrospinous ligament 
is first palpated vaginally and the peritoneum of the 
right perirectal gutter is opened over the underlying 
sacrospinous ligament. Blunt dissection with an 
endoscopic Kittner is carried out medially and 
superiorly toward the coccyx. A rectal probe is 
placed in the rectum and retracted leftward so the 
surgeon can dissect this area safely without injuring 
the rectum. An Ethibond 0 suture on a CT-2 needle 
is used to suture through the sacrospinous ligament 
at least 2-3 cm medial to the ischial spine to avoid 
injuring the pudendal neurovascular bundle. The 
suture is then passed twice through the posterior 
vaginal wall including the rectovaginal septum. The 
suture is left untied until a second suture is placed in 
a similar fashion. Both sutures are tied snugly to the 
ligament. 



18.4.3 Paravaginal Repair 

All patients undergoing a vault suspension 
procedure undergo a laparoscopic paravaginal 
repair and, when indicated, a Burch procedure. 
After development of the space of Retzius and 
identification of the arcus tendineus of the pelvis, 
the paravaginal defects are closed with interrupted 
Ethibond 2-0 sutures, plicating the endopelvic fascia 
to the arcus. Burch Ethibond 0 sutures may be 
added if the patient is at risk for urinary stress 
incontinence. Cystoscopy is performed at the 
completion of this segment of the procedure in 
order to document good ureteral performance and 
to assure that no sutures are present within the 
lumen of the bladder. 



18.5 Complications and Morbidity 

The high success rate of sacral colpopexy and 
sacrospinous ligament fixation accomplished 



through the traditional approach comes with the 
price of substantial morbidity. For abdominal sacral 
colpopexy, pain and discomfort from the large 
midline incision is the most obvious morbidity, in 
addition to the common morbidity associated with 
midline laparotomy, such as significant blood loss, 
wound infection, atelectasis and paralytic ileus. 
Other specific complications distinct to sacral 
colpopexy include massive haemorrhage from the 
presacral vessels, ureteral injury, infected mesh and 
mesh erosion. 

Vaginal sacrospinous ligament fixation, though 
void of the usual morbidity of a laparotomy, carries 
a substantial risk of bleeding and infection. Sig- 
nificant bleeding can occur in the rectal pillar region 
during the dissection of the sacrospinous ligament, 
as well as bleeding from other parts of vaginal 
repair. The inadequate haemostasis as a result of 
poor exposure can be a perfect setup for infection. 
Other complications intrinsic to sacrospinous liga- 
ment fixation include pudendal nerve and vessel 
injury, ureteral injury and rectal perforation. 

With the superior exposure provided by the 
laparoscope, both the morbidity associated with 
the traditional approaches, as well as morbidity 
distinct to the specific procedures, can be reduced to 
a minimum. In our series of cases, this morbidity 
has not been observed. Operative times have 
remained in the range of 120 minutes, despite 
taking a global approach to defect repair. To date, 
bleeding has been negligible and no mesh complica- 
tions have been experienced. A consistent morbidity 
has been that of transient neuralgia in a sciatic 
distribution on the right side. This problem has been 
present from 2 to 42 days in patients undergoing 
sacral colpopexy using permanent mesh (Prolene) 
and has responded well to non-steroidal anti- 
inflammatory medications. The neuralgia was rarely 
disturbing to the patient and resolved completely in 
all patients. 

Because of the fear of mesh complications. Vicryl 
mesh was used in our initial series. We had hoped that 
significant scarring from the Vicryl mesh would be 
enough to suspend the vaginal vault. To our surprise, 
recurrent prolapse occurred within 3-6 months of the 
repair in the initial seven patients in whom absorbable 
mesh was used for the suspension. We have since then 
used Prolene mesh in our sacral colpopexies. No 
recurrent vault prolapse was observed in the 
subsequent series of women in whom permanent 
graft material was used (Table 18.1). 

All procedures were performed as outpatient or 
23-hour stays and all patients were capable of 
voiding by postoperative day 1. Patients were able to 
resume normal activities in 7-10 days but were 
restricted from heavy lifting or straining for 6 weeks. 
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TiMt 18*1* l^pamm;opk sacral colpopexy with Pmk'nt' mt'sh (19^-1’ 1^7). l,SHt Lipamscopic supraccnical hysicrcctomy; LAP, 
lapamscopic: MMK, Marshall- Marchetli-Krantz; BSO, bilateral salpingo «nphnrcc1t>niy 



Patienl 


PrevitJus procedures 


Concomitant pnnedures 


follow -up 




LSH, LAP reclocele> 
enterocele. paravaginal delect 
repair, LAP Burch, high 
Mct'all culdeplasty 


McCall culdeplasty 
incorporated into the mesh 


16 months, no recurrence 


IL 


LAP rectocele, enterocele. 
paravaginal defect repair. LAP 
Burch, sacral colpopexy with 
Vicryl mesh 


LAP rcctocele. enterocele 
repair. Perineorrhaphy 


20 months, no recurrence 


PB 


LSH. BSO, l.AP reclocele. 
enterocele repair, Burch 


McCall culdeplasty 
incorporated into the mesh 


20 months, no recurrence 


LR 


Abdominal hystereefomy, 
MMK 


LAP rectocele, enterocele, 
paravaginal defect repair 


15 months, no recurrence 


OB 


Abdominal hysterectomy, MMK 


LAP enterocele repair 


9 months, no recurrence 


Mt: 


LAP Hurch, high Mc<^all 
culdeplasly 


l.AP enterocele repair 


14 months, no recurrence 


MH 


15H. LAP Burch, high McCall 
culdeplasly, perineorrhaphy 


LAP enterocele repair 


12 months, recurrent 
enterocele w-ith intact 
apical support 


MA 


Vaginal hysterectomy, anterior and 
posterior colporrhaphy 


LAP enterocele, paravaginal 
defect repair 


14 months, no recurrence 



This postoperative regimen was significantly less 
cumbersome for the patients than the reported 
postoperative course for traditional surgery patients. 



18.6 Conclusions 

A good reconstructive pelvic surgeon should possess 
the skills to both identify and repair the specific 
defects. In our opinion, failure in reconstructive 
pelvic surgery frequently results from the inability to 
identify the specific defects rather than from the lack 
of skills to repair the defects. 

Enterocele repair is frequently missing in the 
treatment of women with uterovaginal prolapse, 
despite the fact that enterocele defect often co-exists 
with uterovaginal prolapse. Some of the so-called 
recurrent vault prolapses were actually unrecognised 
and unrepaired enteroceles. To repair the enterocele 
defect adequately, it must be fully dissected and 
identified. It is not uncommon for a skilled 
reconstructive pelvic surgeon to confuse an isolated 
enterocele with intact vault support for vault 
prolapse. In this case, a simple vault suspension 
would leave the enterocele unrepaired. One must 
pay close attention in identifying and repairing the 
co-existing enterocele when treating women with 
uterovaginal prolapse. Failure to do so not only 
leaves the patient with an unrepaired enterocele, but 
also puts her at risk for suture avulsion from the 
vaginal vault and potential mesh erosion when an 
unrepaired enterocele is incorporated into the vault 
suspension. 



Similarly, failure to repair the co-existent 
paravaginal and transverse defects may leave the 
patient with urinary stress incontinence and/or 
cystocele. Previously, both sacral colpopexy and 
sacrospinous ligament fixation were believed to be 
associated with postoperative urinary incontinence 
and recurrent cystocele. Few of these patients 
actually developed cystocele and urinary 
incontinence de novo after the vault suspension 
procedure. Numerous authors have described the 
paradoxical continence phenomenon seen in wo- 
men with large cystocele and uterovaginal pro- 
lapse. In these cases, correction of the prolapse 
frequently results in incontinence. The defect that 
caused the incontinence did not develop as a result 
of the repair, but it was simply unrecognised 
preoperatively. Brubaker and Varner have reported 
that underlying urinary stress incontinence exists 
in 60-80% of women with significant uterovaginal 
prolapse when urodynamics were done with the 
prolapse reduced.^’^^ This is not surprising, as we 
know that most women with significant prolapse 
have co-existing paravaginal defects, the main 
aetiology of urinary stress incontinence. In 
addition, neuromuscular deficits are quite common 
in women with significant uterovaginal prolapse, 
and unkinking of the urethra with the correction of 
the prolapse may unmask underlying intrinsic 
sphincter deficiency. In addition to correcting most 
of the cystoceles and treating the underlying stress 
incontinence, repairing the paravaginal defects also 
anchors the vagina to the pelvic side walls, assuring 
long-term success of the reconstruction. 
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Despite the judicious preoperative clinical 
assessment, urodynamic evaluations and 
intraoperative attempts to correct all the defects, 
anterior vaginal wall support has continued to be a 
problem for some patients after sacrospinous 
ligament fixation or sacral colpopexy. Retroversion 
of the vaginal axis probably plays a part in the 
pathogenesis of this problem. More importantly, the 
faulty initial diagnosis of the anterior vaginal wall 
defect is likely to be responsible for the 
“recurrence”. The current methodology on the 
diagnosis of the anterior compartment defect is 
not perfect. This point was voiced by Brubaker in 
her article “Sacrocolpopexy and anterior 
compartment: support and function”.^ It is possible 
that the excellent visualisation with laparoscopy will 
enhance our ability in identifying the specific 
defects, thus reducing the possibility of loss of 
anterior wall support after vaginal vault suspension. 

As we approach the 21st century, women are 
living longer and enjoying an active lifestyle in their 
golden years. As the number of postmenopausal 
women increases, so will the numbers of women 
who suffer from pelvic floor dysfunction, such as 
urinary incontinence and prolapse. The recent 
interest in urogynaecology and reconstructive pelvic 
surgery reflects this trend. With the advance of 
technology in laparoscopy and refinement in the 
skills of the endoscopic surgeons, laparoscopy offers 
the gynaecologist a legitimate approach to the 
treatment of pelvic floor disorders. With the 
excellent visualisation of the pelvic support anatomy, 
laparoscopy allows the gynaecologist to perform a 
more precise repair with less morbidity. Laparoscopic 
approaches, while facilitating the repair of the defects 
of the pelvic floor, have focused attention on the 
evaluation of these problems and the surgical 
methods that have been used to correct them. This 
may revolutionise our understanding of urinary 
incontinence and pelvic floor prolapse conditions. It 
is important to note that laparoscopy cannot and 
should not replace sound vaginal surgical skills, but it 
is meant to complement one’s ability and 
understanding as a reconstructive pelvic surgeon. 
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19.1 Introduction 

Stress urinary incontinence refers to a symptom or 
sign. The International Continence Society has 
adopted the term “genuine stress incontinence” 
for the involuntary loss of urine when the intrave- 
sical pressure exceeds the maximum urethral 
pressure, in the absence of detrusor activity. The 
exact diagnosis can therefore be made only by a 
urodynamic study. 

The most likely causes of genuine stress incon- 
tinence are: 

• abnormal descent of the bladder neck and 
proximal urethra, leading to a failure of equal 
transmission of intra-abdominal pressure to the 
proximal urethra; 

• laxity of suburethral support, normally provided 
by the different pelvic floor structures having a 
close and delicate inter-relationship. This may 
lead to ineffective compression during stress. 

Another cause is a low spontaneous intraurethral 
pressure, e.g. as a result of former surgery and 
radiation. 



19.1.1 Rationale for Colposuspension 

There are over 160 different operative procedures 
for patients with genuine stress incontinence.^ The 
number of prospective, comparative and particularly 
randomised trials evaluating these operations is 
limited. In general, they demonstrate the superiority 
of retropubic colposuspension (86-92% cure rates) 
in most surgeon’s hands, particularly when com- 
pared with vaginal repair combined with the buttress 
procedure.^’^ A few years ago, Stanton et al. from 



St George’s Hospital in London published the first 
long-term results on their colposuspension patients, 
with an overall cure rate of 69% over 20 years. For 
primary procedures, the cure rate was about 78% at 
15 years.^ Negative predictive factors could be 
identified, such as secondary surgery, preoperative 
weight of over 80 kg, detrusor instability or intrao- 
perative haemorrhage of over 1000 ml. In many 
countries, colposuspension is therefore considered 
to be the gold standard in therapy in cases of 
genuine stress incontinence. 

The procedure is believed to be effective because 
it restores the urethrovesical angle and brings the 
proximal urethra within the intra-abdominal pres- 
sure zone, without affecting the intrinsic urethral 
sphincter mechanism.^ This supports to a certain 
extent the failure of pressure transmission as the 
theoretical pathophysiological mechanism behind 
genuine stress incontinence. Surgical elevation and 
suspension of the bladder neck was first described 
by Marshall, Marchetti and Krantz for incontinence 
in men undergoing radical prostatectomy.^ Sutures 
were placed in the para-urethral tissues and urethral 
wall, to be attached to the periosteum of the pubic 
ramus. Osteitis pubis v^as a major drawback and 
Burch therefore proposed suspension of the para- 
vaginal tissue to the ipsilateral ileopectineal liga- 
ment.^ The numerous modifications of this so-called 
standard procedure may be the most biasing factor 
when evaluating this operation for incontinence. 
Many surgeons classify their own technique as a 
"Burch" colposuspension, although there are con- 
siderable differences between individual techniques, 
and some may be unrelated to what has been 
described by Burch. For instance, in open surgery we 
use the modification described by Tanagho,^ and 
therefore have mimicked that procedure in our 
laparoscopic operations. 



122 




Laparoscopic Colposuspension 



123 



19.1.2 Laparoscopic Approach to 
Colposuspension 

The advantage of endoscopy over laparotomy is that it 
offers a magnified and much more bloodless exposure, 
allowing identification of essential landmarks and 
eventually specific anatomical defects. This should be 
of particular interest for pelvic floor reconstruction. 
The number of procedures that can be handled by 
laparoscopy has been increasing over the years. It was 
some time before laparoscopic colposuspension found 
widespread use, as it requires advanced endoscopic 
suturing skills. Once a surgeon masters the art of 
endoscopic suturing, in theory any pelvic floor 
reconstruction technique is feasible.^ Vancaillie de- 
scribed the first laparoscopic colposuspension in 1991 
and soon after Underwood reported a strictly 
preperitoneal technique.^’^^ Over the following 10 
years, many procedures have been reported, even 
more than for open surgery during the same period. 
However, there remains doubt whether the laparo- 
scopic procedure is as effective as its open counterpart, 
known as the gold standard in incontinence surgery. 

In this chapter, we describe our technique, using 
sutures in a way that mimics the conventional, 
abdominal operation. We also describe an alter- 
native technique used by the team of one of the co- 
authors (PC), using synthetic grafts and endoscopic 
anchoring devices.^^ In Belgium, this technique has 
found widespread application among endoscopic 
surgeons. It reduces the need for time-consuming 
and cumbersome suturing, which may significantly 
shorten the operation. The modification described 
here also allows a precise evaluation of the degree of 
bladder neck elevation. It is obviously yet another 
modification with its own rationale. 



19.2 Technique 

19.2.1 Anatomical Considerations 

The space of Retzius is a virtual space with an 
anterior and two lateral compartments. The ante- 
rior compartment is bounded by the pubic bone 
anteriorly, and the endopelvic fascia, surrounding 
the bladder, posteriorly. There is a rich perivesical 
venous sinusal network within deposits of fatty 
tissue. Over the urethra lies the deep dorsal vein of 
the clitoris, which feeds into these venous channels. 
The lateral compartments are bounded sideways by 
the obturator internus fascia and obturator nerve, 
artery and vein, just beneath the bony arcuate ridge 
of the ileum. The posterior border of that space is 
the endopelvic fascia around the internal iliac 
artery and its branches as they course towards the 
ischial spine. 



The floor of the lateral compartment is formed by 
the arcus tendineus levator ani, a thickening of the 
obturator internus fascia. Important landmarks are 
the ileopectineal or Cooper’s ligaments (conjoined 
tendon). Any suture should be placed relatively 
medially into this structure to avoid inadvertent 
laceration of vessels or the ilioinguinal nerve, 
located on the anterior abdominal wall as it exits 
the external inguinal ring. 

More inferiorly, the space extends to the anterior 
vaginal wall, becoming visible during dissection 
because of its “white” endopelvic fascial capsule. 
Many names have been given to this fascia, 
according to which part of it is involved. For 
instance, the area of interest here may be called 
the pubocervical fascia. Part of it, the area near to 
the urethrovesical angle, will be the focus of the 
suspension procedure, at least when doing the 
colposuspension as originally described. Multiple 
veins are present on the vaginal vault and should 
either be avoided or coagulated during the dissec- 
tion. In principle, the operation is carried out 
extraperitoneally, but associated procedures may 
be transperitoneal. For a variety of reasons, some 
surgeons carry out the laparoscopic procedure via 
the transperitoneal approach. 



19.2.2 Technique of Laparoscopic 
Colposuspension 

Three days prior to the procedure, the patient is put 
on a soft diet to reduce bowel distension, as for any 
laparoscopy (this is obviously important for the 
transperitoneal approach). In our country, the 
patient provides written consent for a colposuspen- 
sion, primarily by laparoscopy, but with possible 
conversion to laparotomy. Cefazolin (2g) is admi- 
nistered intravenously 1 hour prior to incision. The 
patient is positioned in the modified lithotomy 
position, disinfected and draped as for an open 
Burch colposuspension (which is also performed by 
the combined abdomino-vaginal approach). The 
patient’s arms are placed alongside the body so the 
surgeon and assistant can move freely along the 
sides. A Foley catheter is introduced, and the 
balloon is filled, usually with more than 15 ml. The 
balloon catheter will not only keep the bladder 
empty but will also help to identify^ the bladder neck 
(Figure 19.1). This is helpful, as any tactile feedback 
is lacking in laparoscopy. One can use a three-way 
catheter so the bladder can be filled with dyed sterile 
water at any time during the operation. This can be 
helpful in identifying the border of the bladder or to 
detect any bladder perforation whenever suspected. 

We usually use four trocars: one umbilical 10 mm 
port, two lateral 5 mm ports, and one port halfway 
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Figure 19.1 Laparoscopic view of the pelvis at the beginning of the 
procedure, transperitoneal approach. The bladder catheter can be 
seen bulging. 



between the symphysis and the umbilicus. The 
diameter of the latter port depends on the exact 
technique used. When doing the procedure with 
sutures, a diameter of 7 mm or more allows the 
introduction of needles. It is possible to adapt the 
curve of the needle for introduction through a 5 mm 
cannula, or to remove the cannula while introducing 
the needle. Cannulas with adequate reducers are 
essential to prevent gas leak. For the mesh 
technique, a 12 mm port is required for the 
endostapler. With growing experience, the proce- 
dure can be done with three ports (no midline port). 
Instrumentation is limited to 5 mm rotating mono- 
polar scissors, anatomic and large atraumatic 
forceps needle holder and knot pusher. A suction- 
irrigation device is not always necessary, but should 
be available. We try to avoid irrigation as much as 
possible, however, as it may pool in the most 
posterior parts, it dissolves extraperitoneal fat and it 
does not enhance identification of correct dissection 
planes. Instead, we use swabs to clean the operative 
field and - as in open surgery - as a dissecting and 
presentation device. For large veins, we occasionally 
need bipolar coagulation forceps. 



19.2.2.1 Preperitoneal Approach 

If colposuspension is the only procedure to be 
performed, we prefer to work preperitoneally. 
Initially, we used a dissection balloon, which is 
comfortable but expensive. Both rectus muscles are 
identified and split via open laparoscopy, and a 
tunnel is prepared under the posterior abdominal 
muscle sheath, in the direction of the symphysis 
pubis. Alternatively, an optical trocar has been 
suggested to control the intentional “fausse route” 



into the preperitoneal space. However, nowadays we 
dissect the space of Retzius digitally, insufflate CO 2 
and finalise the dissection under laparoscopic 
control. 



19.2.2.2 Transperitoneal Approach 

When the preperitoneal approach fails, a transper- 
itoneal approach may be needed. The procedure can 
also be primarily transperitoneal, or concomitant 
surgery may be required. An advantage of the 
transperitoneal technique is the possibility of 
inspecting the pelvis for associated pathology or 
pelvic floor descent, which may also be managed by 
the laparoscopic approach. The anterior peritoneum 
is incised about 3 cm above the symphysis (Figures 
19.1 and 19.2). We first coagulate the urachus and 
make an incision from the left to the right 
obliterated umbilical artery. A large incision may 
facilitate the manipulation into the space of Retzius, 
but obviously will take longer to close at the end of 
the procedure. The dissection must first be oriented 
to the symphysis, and not laterally. A thin fascial 
layer must be pierced to reach the posterior aspect 
of the rectus muscles, to avoid entering the dome of 
the bladder. In cases of previous lower abdominal 
surgery, the top of the bladder may be attached to 
the abdominal wall and peritoneal scar. In that case, 
filling the bladder may help to identify the upper 
margin of the bladder and locate the best place for 
peritoneal incision. 



19.2.2.3 Dissection of the Operative Field 

Once again, the first landmark is the symphysis 
pubis. The dissection then extends laterally to the 
ileopectineal ligaments, and downwards along the 




Figure 19.2 Incision of the peritoneum. 
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midline into the retropubic area. The Cooper’s 
ligaments should not be dissected any further 
laterally than needed: this will not contribute to 
the suspension, and can only cause trauma to the 
veins that course from the inferior epigastric vessels 
to the obturator vessels (sometimes called the 
“corona mortis”). The bladder neck and the vaginal 
vault are the following landmarks. The dissection of 
the Retzius space is done by blunt dissection, with 
meticulous haemostasis of small vessels. There is a 
high potential for bleeding and even limited 
haemorrhage may mask the visualisation of land- 
marks, particularly the inferior and lateral bladder 
border. As visibility is crucial in laparoscopy, we try 
to avoid any bleeding by prophylactic haemostasis. 
When dissecting the vagina, one needs to expose a 
large, conspicuous pale area, with the typical white 
shining of fascial structures. Fatty tissue must be 
partly removed for visualisation and this may also 
enhance postoperative fibrosis (Figure 19.3). We do 
not transsect the midline structures above the 
urethra, as they may contain vessels; in any case, 
these structures do not contribute to continence. 



19.2.2.4 Suture Suspension Technique 

Any conventional surgical technique can be simu- 
lated laparoscopically. We place two to three sutures 
bilaterally, as in our open technique. We place these 
midurethral, one about 1. 5-2.5 cm beside the 
bladder neck and one higher up (localisation of 
sutures according to the Tanagho modification). 
Obviously, the exact location of the sutures is 
dependent on the technique used by the surgeon in 
the open approach, but any of these techniques can be 
mimicked in laparoscopy. The most distal right-side 




Figure 19.3 View after preperitoneal dissection to expose the 
landmarks: bladder, urethra, bladder neck, ileopectineal ligaments 
(Cooper). 



Stitch is placed first, then the most distal left-side one, 
returning to the right side. So the operative field closes 
progressively in a cephalad direction. For each suture, 
the operator now puts on an extra thin plastic glove 
over his left latex glove, which will be removed once 
returning to the abdominal operative field. 

The hand is placed into the vagina, pushing the 
urethra sideways, and exposing the fascia on the 
vagina to the laparoscopic hand (Figure 19.4). An 
Ethibond 0 suture with a 3/8 or reverted ski needle, 
measuring 120 cm (for comfortable extracorporeal 
knot tying) is introduced. First, a firm vaginal bite is 
taken, avoiding piercing through the vaginal mucosa 
(Figure 19.5). To be able to force the needle through 
the Cooper’s ligament, the needle should be oriented 
perpendicularly to the ligament (Figure 19.6). The 
introduction of the needle holder through the 
iplisateral port may enable this. When the suture has 
been placed (Figure 19.7), the material is pulled out, 
while elevating the vagina and/or supporting the 
suture at the vaginal insertion to prepare two 
symmetrical ends, allowing an extracorporeal “Weston 
clinch knot” to be made.^^This knot is a slipping knot 
that can be locked at any time by traction on the 
suture ends in opposite directions, even without 
complete approximation of the sutured tissues, allow- 
ing elevation of the vaginal vault as high as desired. 

Until now, there have been no objective ways of 
measuring the degree of bladder neck elevation, but 
an effort to do so is described below. In theory, the 
vaginal fornices should be approximated to the 
ileopectineal ligament, but this may cause 
“bowstringing”, and therefore many surgeons leave 
the suspension relatively loose, which may not 
change the outcome.^ Two additional sutures are 
placed at each side, alternating left and right. 




Figure 19.4 The operator’s finger is in the vagina, to make 
insertion of the first stitch in the vagina easier. The whitish 
shining of the vagina can be seen. All other structures were 
dissected away. 
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Figure 19.5 First bite by the needle through the vaginal vault. 




Figure 19.7 Retropubic view after one suture each side; at least one 
or ideally two sutures will be placed on each side. 



19.2.2.5 Mesh Technique (Sutures) 

Additional equipment consists of a disposable 
stapling device, as used in hernia repair (EMS, 
Ethicon Endosurgery, Cincinnati, OH) and a 
propylene mesh. This mesh is made of a mixture 
of permanent materials, which allows stretching in 
one direction. The mesh should be cut along the 
long elastic axis to about 5 x 1cm. A 120 cm 
Ethibond 0 or 1 suture is passed through a corner 
of the mesh, and the needle end is brought 
intraperitoneally to be passed through the para- 
vaginal fascia at the level of the bladder neck, as 
described above (Figure 19.8). In order to identify 
that area, the catheter is then replaced by a 
urethrometer gauged to the total urethral length 
(Figure 19.9). This will be the landmark for the 
exact anatomical urethrovesical junction. Once 
two firm vaginal bites have been taken and a knot 
has been tied, the mesh is pushed over the free end 




Figure 19.6 Suture being passed through the ileopectineal ligament. 




Figure 19.8 Laparoscopic colposuspension using the mesh 
technique, view at one side, prior to fixation of the mesh. 



of the suture into the Retzius space. In cases of 
moderate cystocele, one or more additional 
stitches can be placed more cephalad, obviously 
well laterally. 




Figure 19.9 Urethrometer. 
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The mesh is then fixed to the ileopectineal (Cooper's) 
ligaments. For the right-sided mesh, the forceps are 
placed through the right port and the endostapler 
through the midline. The degree of elevation of the 
bladder neck can also be gauged with the urethrom- 
eter. The mesh is put under traction, and when the 
first downward movement of the external, visible part 
of the urethrometer is observed, further elevation is 
avoided. The mesh is anchored to the Cooper's 
ligament with several staples. Some simply staple the 
mesh both to the vaeina and to the Cooper's 
ligaments (Figure 19.10).^^'^^ 

19.2.2.6 End of Operation and 
Postoperative Regimen 

After checking the haemostasis under lower insuf- 
flation pressure, and if necessary the integrity of the 
bladder, the peritoneum is closed with a running 
suture or stapler (Figure 19.11). We also advocate 
the closure of any fascial incision of 7 mm or larger 
to prevent incisional hernia. We normally use a 
drain in the suprapubic space. We use a transure- 
thral catheter for 24-48 hours, though suprapubic 
catheterisation is equally good. Most of these 
instructions vary from place to place, without real 
scientific background. We usually admit patients for 
more than 2 days, but shorter admissions are 
possible, dependent on the incentive for them to 
be discharged early, which differs between countries. 
Before discharge, the patient is checked for voiding 
and residual volumes. When the preoperative 
bladder volume was normal, we allow a maximal 
residual of 125 ml. We encourage the patient not to 
do sport or lift heavy weights for 6 weeks. 




Figure 19.10 Retropubic view of the end of the procedure with the 
mesh technique. 




Figure 19.11 Peritoneal closure at the end of the procedure. 



19.3 Results 

We have compiled the available data comparing 
open and laparoscopic surgery, and divided it into 
three categories: observational series (A), non- 
randomised (B) and randomised controlled studies 
(C). Characteristics of the different studies are 
presented in Table 19.1. After the first report in 
1991 by Vancaillie, we classified 16 papers in group 
eight in group and three in group 

In the latter group, one study randomised 
laparoscopically treated patients to either one 
double-bite or two single-bite sutures; because of 
its design this study is included in group In the 
(uncontrolled) case series (group A), there were 889 
patients; in groups B and C, there were 607 patients. 

19.3.1 Intraoperative Parameters and 
Complications 

The operating time for the suture technique is 
usually longer than when using staples and meshes 
(123 versus 41 minutes in the case series discussed 
below). The number of conversions in most case 
series is lower than 2%, even if additional surgery 
is required. Blood loss during laparoscopic access 
is very limited (usually < 50 ml), probably because 
of meticulous haemostasis and preventive coagu- 
lation during the dissection, and the positive 
pressure, which arrests capillary bleeding. Occa- 
sional significant haemorrhage may occur, as in 
open surgery, and may even be the cause for 
abandoning the endoscopic approach. When sig- 
nificant haemorrhage occurs (about 2% of proce- 
dures), it may be controlled by bipolar 
coagulation, or by temporary mechanical tampo- 
nade with a swab. 
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Tibli 19.1, Success rates (%) after laparoscopic BurcK col pos us pension, using sutures, sutures and staples, staples and mesh, and 
foMow-up period, as reported in 25 published papers 



Technique 

Sutures 

Sutures and staples 
Staples and mesh 
Not specified 



No, of publications 

16 

4 

> 



Success rate (%; range) 



«7 (60-100) 

92 (89-94) 
98 (96-100) 

93 (90-97) 



Mean follow* up peritnl 
(months) 

18.1 
16 
12 J 
36 



Lower urinary tract injury is the most common 
complication of colposuspension. Bladder perfora- 
tion is a typical complication, occurring in about 3- 
5% of cases. Lesions have been described in both the 
transperitoneal and preperitoneal approach. In our 
experience, most lesions have occurred in secondary 
cases. Although the overall incidence is probably 
decreasing with experience, it is about 3.7%, higher 
than for the open approach.^2 However, studies have 
evaluated the value of intraoperative cystoscopy in 
open Burch colposuspension, quoting a higher rate 
of bladder injury in open surgery.^^ It is possible 
that bladder injury is underestimated (or under- 
reported) in open surgery, as the consequences are 
not dramatic. Perforation may lead to prolonged 
catheterisation, as most perforations occur at the 
dome of the bladder and are not prone to fistulation. 
They can be easily sutured endoscopically or may 
not need any treatment except for prolonged 
catheterisation. 



19.3.2 Failure and Success 

As this is a functional operation, results are 
evaluated by cure of the symptoms of incontinence. 
Success rates differ widely and depend on the 
definition of success, such as subjective (by ques- 
tionnaire), objective (urodynamic measurement or 
pad test), self-reported or by (telephone) interview. 



and duration of follow-up. Most authors report 
success rates but on closer inspection they do not 
define criteria for success clearly or uniformly. An 
additional shortcoming is that the majority of 
studies are not (properly) controlled. All these 
limitations make a meaningful comparison and 
analysis impossible. 

The range of success rates varied from 60% to 
100% after 3-36 months. The mean success rate after 
18 (3-36) months was 90%. Hospital stay varied 
from 1 to 6.3 days (mean 2.1 days). Results did not 
differ between the different techniques described in 
those reports, which was confirmed in the study by 
Ross, randomising different laparoscopic techni- 
ques.^^ In the studies where staples were used, the 
operation was successful in 93% of cases; it was 
successful in 95% of the suture group, although with 
a short follow-up period of 6 months. 

The studies of groups B and C, comparing results 
of open and laparoscopic surgery, are presented in 
Table 19.2. In the ten comparative studies, laparo- 
scopic colposuspension was inferior in three,^!’^^’^^ 
superior in three^^’^^’^^ and not different in four 
studies.28>32, 36,39 initial data from randomised 
trials are indeed discouraging. Burton randomised 
60 patients over an open and an endoscopic arm; 
within months the inferiority of laparoscopic 
colposuspension became clear.^^ Burton’s poor 
results may be related to unfamiliarity with endo- 
scopic surgery: he embarked on the study after an 
extremely short learning curve of only ten cases. 



Tiblf 19*2, Results of comparative studies on open and laparoscopic colposuspension (open/laparoscopv) 



Author 


Year 


Randomised 
design (Y/N) 


No. of 
patients 


Follow-up 

period 

(months) 


McKinnev'^’ 


1994 


N 


25/56 


> 12 


Koss"'^ 


1993 


N 


3I/.1I 


24/12 


Polascik" 


1995 


N 


10/12 


36/21 


Das’^ 


1998 


N 


10/10 


36 


Miannay’* 


1998 


N 


72/72 


24 


Burton^^ 


1997 


Y 


30/30 


36 




1997 


N 


46/46 


Not 

specified 


Ramsay''* 

Carey 


2001 


Y 


35/35 




2000 


Y 


100/100 


6 


Persson^‘ 


2000 


Y 


78/83 


12 



Operation 


Hospital slay 


Resumption 


Objective 


Cure 


time (min) 


(days) 


of activity 


cure 


rate {%) 






(days) 


assessment 

(Y/N) 






> I/I 






87/96 




> I/I 






90/93 




4.9/ 1.9 






70/83 










60/90 




6.7/3.0 






75/80 








Y 


93/60 










95/80 


41/67 


5.I/2.9 


33/25 


Y 


88/92 


85/44 


3.7/3.9 


17/22 


y ^ 


69/80 








V AS score 


89/84 


60/77 






y+ 

pad tests 


83/58 
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Su et al compared objective cure rates after 1 year and 
also demonstrated a significant difference at the 
expense of laparoscopic colposuspension.^^ More 
recent studies, however, showed similar or even better 
results in terms of success and complications. Results 
of properly conducted studies will eventually be 
published. The lack of good data is certainly one 
reason why traditional urogynaecologists have hesi- 
tated to embark on laparoscopic colposuspension. 
This is an important task for endoscopic surgeons in 
the near future. The true challenge of any study is to 
find a urogynaecology unit that can assure proper 
patient selection, correct and objective follow-up, as 
well as surgical skills, both endoscopic and for open 
surgery. 



19.3.3 Postoperative Complications 

As the laparoscopic operation is carried out in a 
similar fashion to the open Burch colposuspension, 
it will lead to similar postoperative complications. 
These include retention and voiding dysfunction, 
lower urinary tract injury, infections and various 
less common complications (Table 19.3). 

Bladder injury was discussed above, but more 
worrying is the number of ureteric ligations being 
reported. This is probably extremely uncommon in 
open colposuspension.^^’^^’^^ Over-elevation of the 
bladder neck, as sometimes done in an effort to 
correct for cystocele, may kink the ureter(s). When 
diagnosed in time, the problem may be solved by 
section of one or more sutures. 

Urinary tract infections are extremely common in 
this surgery, but retropubic abscesses are an un- 
common infectious complication. The laparoscopic 
approach, and the use of extensive irrigation at the 
end of the procedure may reduce the risk of infection. 
We are not aware of clinically threatening infectious 
complications in the literature so far. The general use 
of prophylactic antibiotics may have helped in 
reducing wound and urinary tract infections. 

Other uncommon complications are deep venous 
thrombosis, nerve damage and postoperative prolapse. 

Tsbl« 19J. <onvi?rsions, |>eroperative com plica lions and 
delayed effects of o}>en and laparoscopic colposuspension 



Nature of complicaiiori 


Open (%) 


Laparoscopic (%) 


Conversion to laparotomy 




< 2 


Haemorrhage 


< 1 


0.5 


Bladder injur)' 


< 1 


3.71 


Ureteral obstruction 


< 0.1 


< O.l 


Voiding dysfunction 


2-25 


5 


Detrusor instability 


3-25 


5 


Prolapse 


5-27 


3 


Wound/incisional hernia 


Not known < 0.1 



Numbers are difficult to estimate. Groin pain is usually 
attributed to entrapment of the ilioinguinal nerve as it 
exits the superficial inguinal ring. Subsequent pain is 
localised in the medial portion of the groin, labia or 
thigh. Local injection of steroids may help. 

Functional complications may be early or remote. 
Patients with high residual volumes or hypocon- 
tractile bladders are obviously more prone to 
(transient) retention. They may temporarily require 
self-catheterisation, or use a suprapubic catheter for 
a longer time. De novo or recurrent detrusor 
instability may occur in 3-25% of cases, its course 
being unpredictable. The numbers for laparoscopic 
colposuspension are not known yet, but range from 
2.8 to 8.0%, with an average of 5%.^^ There have 
been few reports of enterocele or related prolapse 
problems, but follow-up is usually too short and 
more reports are likely, as this is a well-known 
feature of open Burch colposuspension. 



19.4 Conclusions 

Theoretically, laparoscopic colposuspension can be 
a perfect mimic of the original “open” surgery. 
There should therefore not be much difference in 
outcome and complications. Reality may be differ- 
ent: not many surgeons have a lot of experience and 
meticulous follow-up in open colposuspension, and 
individuals combining this with extensive experi- 
ence in laparoscopic suturing techniques are even 
scarcer. In our opinion, this uncommon combina- 
tion is the main reason for the lack of evidence that 
laparoscopic colposuspension can indeed substitute 
open surgery. Initial discouraging randomised 
studies may have had poor outcomes because the 
surgeons were still in the learning curve^^ or 
unusual instruments were used.^^ New studies are 
underway that may show at least equal outcomes. 

In terms of complications, inadvertent cystotomy 
may be more frequent. Advantages of laparoscopy are 
reduced postoperative pain and discomfort, a theore- 
tical lower risk of infection, and quicker mobilisation 
and recovery. This implies a faster return to economic- 
al activity, but the costs related to this operation are 
largely dependent on the health system of the country 
and/or the individual patient. The more recent vaginal 
techniques, such as the tension-free vaginal sling 
operation, discussed in Chapter 20, also have these 
advantages, while offering similar outcomes. The wide 
introduction of these alternative minimally invasive 
techniques have skewed the discussion in recent years. 

Obvious disadvantages of laparoscopy are the need 
for expensive equipment, lengthy operation times 
and a steep learning curve, which is estimated to be 
longer than for an open Burch colposuspension.'^^ 
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This emphasises the need for proper training in 
laparoscopic surgery. If the surgeon fully masters 
suturing and knot-tying skills, laparoscopic 
colposuspension may be equivalent to the conven- 
tional “open” procedure. 
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Chapter 20 

Laparoscopic Suburethral Sling Procedure 



Peter von Theobald 



20.1 Introduction 

Since the sling operation for treatment of genuine 
stress incontinence was first introduced by von 
Giordano in 1907 (see Chin and Stanton^), many 
modifications of the operative technique and the 
material used for the sling have been reported. The 
original method, as described by Goebbel, Stoekel 
and Frangenheim, used strips of muscle and fascia, 
and was performed with laparotomy. Indications for 
the suburethral sling procedure are recurrent stress 
incontinence after previous incontinence surgery, 
low urethral closure pressure (30 cm H 2 O or less ; 
type III), urethral hypermobility (type II), and 
patients with severe urinary incontinence having 
an unfavourable prognosis, such as those with 
severe bronchitis and/or obesity.^”^ Fascia lata 
strips, rectus abdominis flaps, lyophilised dura 
mater, Mersilene, Silastic and polytetrafluoro ethy- 
lene (PTFE) mesh bands have been tried to replace 
the original rectus fascia sling, in order to make the 
procedure easier, quicker to do, and to avoid 
complications such as herniation at the site of 
fascial harvesting. 

Since the early 1990s, laparoscopy has largely 
proved its continuing role in the treatment of pelvic 
floor relaxation, mainly because of the surgeons’ 
ability to identify anatomical structures with far 
greater precision than with laparotomy, as a result of 
barohaemostasis and improved exposure and opti- 
cal magnification of the tissues. Thus, operative 
endoscopy for women requiring a sling procedure 
will enhance the quality of the dissection, make the 
procedure easier to perform and avoid parietal 
complications. The technique described in this 
chapter is a laparoscopic preperitoneal suburethral 
sling procedure using Prolene mesh bands. 



20.2 Preoperative Evaluation 

Preoperatively, all patients had physiotherapy with 
electrical stimulation of pelvic diaphragm muscles, 
and all menopausal women received at least 3 
months of oestrogen replacement therapy. Preo- 
perative evaluation included history taking and 
physical, gynaecological and neurological exam 
ination. All patients underwent multichannel 
uro dynamic evaluation, including a waterfill cysto- 
metrogram with continuous urethral pressure mon- 
itoring and subtracted rectal and abdominal 
pressures and a static urethral pressure profilome- 
try. The laparoscopic preperitoneal sling procedure 
was indicated for women without genital prolapse, 
without unstable detrusor, with normal voiding, 
having a type II or type III incontinence, and 
patients with severe urinary incontinence having an 
unfavourable prognosis, such as those with severe 
bronchitis and/or obesity. 

All the patients gave informed consent to the 
procedure, being told that laparotomy might be 
performed in case of technical difficulties or 
peroperative complications. 



20.3 Operative Technique 

The patient is placed in the supine position, thighs 
spread, under general anaesthesia. Intravenous 
prophylactic antibiotics (ampicillin-sulbactam) are 
administered immediately before surgery. Pneumor- 
etzius is obtained by two suprapubic incisions and 
an optic trocar (Visiport, 12 mm). It is then enlarged 
up to the umbilicus, and a third trocar (10 mm) is 
placed (Figure 20.1). 
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Figure 20.1 Position of the 
trocars for the laparo- 
scopic suburethral sling 
procedure. 



The optic fibre is placed into the umbilical trocar, and 
the bladder neck (pointed out by a Foley catheter) is 
dissected. The pelvic fascia is totally freed from the 
bladder and the surrounding fat tissue with blunt 
grasping forceps and two fingers in the vagina. 
Haemostasis is performed with bipolar cauterisation. 
The upper sheet of the pelvic fascia (Figure 20.2) is 
incised 1 cm away from the proximal urethra on each 
side. A right-angle dissector is used to open the space 
between the urethrovesical fascia above and the 
genital fascia (Halban fascia) below, in order to join 
the contralateral incision of the pelvic fascia. This 
dissection is performed under vaginal control with 
two fingers, and with step-by-step haemostasis of the 
perivaginal vessels with bipolar cautery. 

A Prolene mesh band (15 mm wide and 20 cm 
long) is pulled underneath the urethra through this 
dissected space with the right-angle dissector. Both 
ends of the mesh band are grasped with a grasping 
forceps, and a cystoscopy is perfomed to check the 
integrity of the urethra and bladder walls, as well as 



Pubis bone 



Tendinous arch 




Bladder neck 



Foley catheter 



the correct position of the sling, by pulling the 
grasping forceps gently upwards, holding the ends of 
the mesh band. Two or three staples (Endohernia 
4.8) on each side of the bladder neck fix the mesh 
band to the pelvic fascia and close the fascial 
incisions. The ends of the sling are then sutured to 
the rectus abdominis fascia with absorbable stitches, 
closing at the same time the suprapubic 12 mm 
fascial incisions (Endoclose needle). The tension of 
the sling must be low: the urethra is pulled only 1 or 
2 cm upwards, in order to balance the 8 mmHg CO 2 
pressure usually required for this procedure. The 
Foley catheter is removed on the second or third 
postoperative day, and the patient is discharged as 
soon as normal voiding occurs with postvoid 
residuals less than 20 ml. 



20.4 Outcome 

The results presented here summarise a prospective 
study of 31 patients who were scheduled to undergo 
a preperitoneal suburethral sling procedure by the 
same surgeon, for stress incontinence, between 1993 
and 1998. All women were evaluated pre- and 
postoperatively at intervals of 6 months. The follow- 
up period ranged from 1 to 58 months (average 27); 
no patients were lost to follow-up. The patient 
population ranged from 35 to 66 years of age 
(average 47). The population characteristics and 
operative risk factors are presented in Table 20.1. 
Concomitant procedures, duration of the procedure 
and day of discharge are presented in Table 20.2. In 
six patients, laparotomy had to be performed 
because of technical difficulties or peroperative 
complications (Figure 20.4). Complications are 
presented in Figure 20.5. Six of the main complica- 
tions occurred in the first nine patients, correspond- 
ing to our learning curve; most of these patients had 
operative risk factors. By the tenth patient, use of the 
right-angle dissector had been fully mastered, the 
anatomy of the two sheets of the pelvic fascia was 



Tibi* 20 . 1 , Populaiicm charavrcn^lks *ind opiTativc* rivk 
Kurors. PTT-K. Polyiftrdnuorotihylt'ne 



Piiriiy 
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Figure 20.2 The pelvic fascia. 
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more familiar, the accurate tension of the sling had 
been evaluated, and minor complications such as 
bladder injury could be treated without performing 
laparotomy. The overall success rate of the slings 
was 84%, with an average follow-up of 27 months. 



20.5 Conclusions 

Knowledge of the surgical anatomy of the pelvic 
fascia is essential to avoid secondary erosion of the 
urethra or the bladder neck. The Prolene mesh band 
has to be set underneath the urethrovesical fascia, as 
shown in Figure 20.3. This dissection plane is 
identical to the one opened by vaginal anterior 
colpotomy. Starting the suburethral dissection too 
close to the urethra involves the risk of injury to the 
bladder or urethra, or of passing the sling between 
the urethra and the urethrovesical fascia. In this 
case, secondary erosion of the urinary tissue will 
occur during the months following the procedure. 

The main advantages of laparoscopy applied to 
the sling procedure are: bloodless dissection, perfect 
exposure of the tissues and optical magnification, 
allowing easy recognition of the fascial dissection 
plane. Operation time is approximately the same as 




Figure 20.3 Position of the sling. 



in classical procedures, and patient discharge is 
possibly earlier. No parietal complications occur. 

Three authors have described their experience of 
using laparoscopy to perform a sling cystourethro- 
pexy. Pelosi^ performed one transperitoneal sling 
procedure using a polyj^ropylene mesh; his techni- 
que was similar to ours, and the outcome was 
excellent. Narepalem^ and Madelenat^ performed 
one and 23 sling procedures, using fascia lata and 
polygalactin strips, respectively. Both authors had 
good results. All these papers report primary 
procedures. In our series, four patients had had 
previous incontinence surgery, and three of these 
underwent conversion to laparotomy. This empha- 
sises the limits of the laparoscopic sling procedure: 
secondary surgery is difficult with laparoscopy, 
requiring more experience and improved dissection 
devices. We do not believe that secondary surgery is 
a contraindication to laparoscopic surgery, but the 
patient should be informed preoperatively of the 
high risk of laparotomy. 

Another discussion concerns the use of slings made 
of indigenous (fascia lata) or allogenic material. 
Prosthetic slings are thought to be associated with a 
higher incidence of urethral erosion,^’^’^ but also with 
better long-term results.^’ We believe that there is no 
conclusive evidence in recent literature. 

Comparison between different series is impos- 
sible, because of the variability of the synthetic 
(PTFE, Mersilene, Prolene, Marlex, Silastic, Poly- 
galactin) or the allogenic (Lyodura) material used, 
and particularly the differences in surgical techni- 
que, which are sometimes purely abdominal and 
sometimes abdomino-vaginal. Table 20.3 shows 
that abdomino-vaginal procedures rarely involve 
urethral erosions (0.2%), but more frequently sling 
infection, rejection, granulomas and abscesses 
(11.2%). Exclusive abdominal procedures involve 
4% of erosions with synthetic material. There are 
no data concerning the incidence of herniation at 
the site of fascial harvesting (almost 10% after 
5 years in our experience). There is no description of 
the fascial sling procedure carried out by an 
exclusively abdominal approach. In our opinion, 
the high incidence of urethral erosions in abdominal 
procedures (always synthetic slings) is caused not 
only by the prosthetic material, but also by 
ignorance of the anatomy of the pelvic fascia (as 
in the first patients in our series), and a dissection 
starting too close to the urethra. It is easy to 
recognise the right dissection plane when perform- 
ing an anterior colpotomy, but more difficult to find 
abdominally. Laparoscopy facilitates abdominal 
recognition of anatomical structures, magnifying 
the operation site and providing a perfect haemos- 
tasis. We believe that the laparoscopic sling 
procedure is feasible, with good results when 
performed by experienced endoscopists. 
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Figure 20.4 Results of the study 
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Figure 20.5. Complications: patient chronological number is in bold, with complications, treatment, operative risk factors (in brackets) and outcome below. PTFE, Polytetrafluoroethyle] 
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Summary 

Transvaginal ultrasonography can be used to characterise accurately the majority of ovarian masses. An 
ultrasound report should now not only report the presence of a mass but provide an assessment of the 
likely pathology. Physiological ovarian cysts are common and repeat scans must be performed to avoid 
unnecessary surgery on these lesions. Morphologicai assessment is the mainstay of the evaluation of 
persistent ovarian masses. Solid papillary projections into the cyst are often associated with 
malignancy. The size of a lesion is an issue, as beyond 5.0 cm it becomes difficult to examine the entire 
cyst wall. Subjective impression of the likely nature of a mass by an experienced operator is highly 
accurate. Statistical models show promise but have yet to perform better than subjective impression, 
and care must be taken regarding the application of these models outside the populations from whom 
they are derived. A surgeon should expect to know the nature of an ovarian mass before starting a 
procedure and plan surgery accordingly. 

The introduction of laparoscopy has transformed the management of ovarian masses, but made 
preoperative evaluation more important. Most benign ovarian masses can be treated by laparoscopy. 
The surgical approach for these tumours is discussed. When malignancy is suspected, laparotomy 
remains the standard, although a suspicious lesion may be treated by laparoscopic oophorectomy as 
long as the lesion is removed intact from the abdomen in an endobag. The role of laparoscopy in the 
management of patients with ovarian cancer remains controversial; however, it may be a feasible 
alternative to second-look laparotomy in some cases. 




Key points 



• The presence of a cyst on the ovary must be related to the patient's age and menstrua! cycle. Repeat 
scans must be performed to allow resolution of a cyst in order to avoid unnecessary surgery 

• Even in postmenopausal women, unilocular simple cysts of less than 20 mm diameter do not merit 
removal 

• A conservative management strategy should be considered for unilocular simple cysts that measure 
between 20 and 50 mm. All tumours that are complex and suspicious of malignancy should be 
removed 

• The majority of ovarian masses can be characterised on the basis of subjective impression. Complex 
mathematical models do not perform as well as an expert operator 

• Dermoid cysts and endometriomas can be reliably identified with ultrasound 

m Solid papillary projections into the cyst cavity are a sinister morphological feature and are associated 
with malignancy 

• Surgery should be considered for masses of over 5.0 as small solid projections may be missed by the 
vaginal probe 

• The data relating to colour Doppler are conflicting. Doppler plays a limited role in the evaluation of 
ovarian masses in clinical practice 

• Care must be taken when evaluating data from statistical models because of the problems that arise 
when applying these models to different populations 

• Most benign ovarian masses can be treated by laparoscopy 

• Cyst puncture and drainage facilitates cystectomy in most cases 

• Ovarian tissue should be removed from the abdomen in an endobag 

• Laparoscopy should not be considered as a primary procedure when there is a significant risk of 
malignancy 

• Second-look laparoscopy may be a viable alternative to laparotomy in some cases, although its role in 
the oncology patient is controversial 




Chapter 21 

The Use of Ultrasound to Assess the Morphology of Ovarian 
Tumours 



Seth Granberg, Erling Ekerhovd, Dirk Timmerman and Tom Bourne 



21.1 Introduction 

The rapid development of ultrasound technology has 
led to an increase in the detection rate of ovarian 
cysts. Such cysts can be diagnosed at any age or stage 
of a woman’s life, from as early as the fetal stage to as 
late as the postmenopause. A high number of cystic 
structures are seen in the ovaries, even in post- 
menopausal women. Many of these regress sponta- 
neously or remain unchanged. The clinical dilemma 
that these cystic structures cause for the clinician is 
well documented. Furthermore, it is also well known 
that transvaginal sonography plays an important 
role, not only in the detection of ovarian cysts, but 
also in the characterisation of these lesions. The 
problem for the clinician remains the same. Which 
cystic structures on the ovaries can be managed 
conservatively, and which need to be removed? 
Advances in surgery have now led to a further issue. 
If there is an ovarian cyst, is it suitable for minimal 
access surgery or are the services of a gynaecological 
oncologist required? 

This chapter will discuss some of the problems that 
appear at a clinical practice when using B-mode 
ultrasound and will also try to explain the significance 
of certain morphological features of ovarian tumours. 



21.2 Transvaginal Ultrasound 

By placing the ultrasound probe closer to the area of 
interest, it is possible to use higher frequency 
ultrasound transducers; this in turn leads to the 
production of higher resolution images. As a result, 
applications have been found for transvaginal 
ultrasonography in many areas of gynaecological 
practice. Its ability to reveal details of ovarian 



structure and volume has been clearly demonstrated 
in the field of infertility.^’^ The technique of transva- 
ginal ultrasonography has been described before.^ In 
the context of ovarian cancer screening, transvaginal 
ultrasonography has the practical advantage of not 
requiring a full bladder.^ This is particularly relevant as 
the target population may well have problems in 
maintaining urinary continence. 

A close correlation has been found between 
ovarian volume and morphology as described using 
transvaginal ultrasonography and subsequent op- 
erative findings at laparotomy.^ In this study, 
52 patients were examined before laparotomy, and 
the correlation coefficient between ultrasound and 
surgical measurement was 0.78 in normal and 0.99 
in abnormal ovaries. Out of 104 ovaries, 85 were 
visualised at ultrasonography (82%). Those not seen 
were confirmed as being small and atrophic at the 
time of surgery. Ninety per cent of ovarian 
abnormalities were detected, and there were no 
false-positive findings. In this series, only one case of 
carcinoma was found - it had a complex structure. 
Other workers have assessed the interobserver 
variation in the measurement of ovarian volume. 
Based on independent measurements of 86 ovaries, 
the correlation coefficient between the ovarian 
volume measurements of each observer was 0.96.^° 
Comparisons with transabdominal ultrasonography 
support the view that transvaginal ultrasonography 
provides improved diagnostic information in the 
majority of cases. Mendelson et al.^^ studied 
59 patients with adnexal or ovarian pathology using 
transvaginal and transabdominal ultrasound; trans- 
vaginal ultrasound was thought to be better in 78% 
of cases. Therefore, the use of transvaginal ultra- 
sonography seems accurately to reflect ovarian 
morphology and volume, as well as offering an 
advantage over the transabdominal route. 
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Preliminary data were initially reported on the use 
of this technique in a screening programme for 
ovarian carcinoma by Higgins et al.d^ An abnormal 
postmenopausal ovary was defined in this study as 
having a volume of over 8.0 cm^ or any complex or 
solid areas. In premenopausal ovaries, the maximal 
permissible volume was 18 cm^. Cystic changes 
compatible with the stage of the patient's menstrual 
cycle were classified as normal. Twelve ovarian 
lesions were found in a sample of 506 asymptomatic 
women. Ten of these women agreed to surgery: nine 
had a benign lesion and there was one case of 
metastatic carcinoma from the colon. The authors 
claim that 86% of the ovaries in the study were 
visualised, although there is no reference method to 
validate this. The same group subsequently pub- 
lished their data on the first 1000 women in their 
programme who had undergone both a prevalence 
screen and one follow-up screen. All the women 
were asymptomatic. It is of interest to note that, 
while 9.2% of premenopausal women had some sort 
of ovarian abnormality on their initial scan, in only 
3.8% was the lesion persistent when the scan was 
repeated. This emphasises the need to reassess 
carefully any ovarian abnormality found on a 
screening examination. Twenty-four women under- 
went surgery in the course of this study, and one 
metastatic ovarian carcinoma was found. However, 
it must be remembered that no attempt was made in 
this study to reduce the false-positive rate using any 
kind of second-stage tests. 

In another study, 442 women were scanned, 
13 underwent surgery, and one stage I serous 
cystadenocarcinoma was found. The impressive 
number of 13 operations being performed on 
women with a positive test result to find one cancer 
is to some extent due to the fact that about 30% of 
this group of patients had a positive family history 
of ovarian cancer. In four of the 13 patients who 
underwent surgery, the authors did not recommend 
an operative intervention. This demonstrates an 
important practical point. Once a woman has been 
told she has an ovarian cyst, no matter what advice 
is given to her, a proportion will insist on surgery. 
What is more, she will inevitably find a doctor who 
will carry out that surgery. In some of these cases at 
least, the use of laparoscopic surgery could reduce 
both operative morbidity and unnecessary bed 
occupancy. Therefore an important issue needs to 
be addressed, i.e. what criteria can be used to decide 
which persistent lesions need to be removed and 
which can safely be left in situ? 

Two ultrasound-based approaches have been 
proposed with respect to this problem: morpholo- 
gical assessment using B-mode imaging alone, and 
vascular assessment with transvaginal colour 
Doppler. Only morphological assessment will be 
discussed in this chapter. 
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21.3 Morphology Assessment 

Using the morphological appearances of ovarian 
tumours in order to predict the likelihood of 
malignancy has been described with a variable degree 
of success. It must be emphasised that attempts to 
characterise tumours morphologically are applicable 
only to high-resolution transvaginal ultrasonography. 
Transabdominal ultrasonography may be useful for 
the evaluation of large tumours extending beyond the 
range of a vaginal probe, but it is not suitable for 
making a detailed morphological assessment. 

The appearance of any adnexal mass can be 
described in terms of several criteria, including the 
size or volume of the lesion, the number of cysts 
(monocystic or multicystic), number of locules for a 
given cyst (unilocular or multilocular), echogenicity 
(cystic, solid or mixed), cyst outline (regular or 
irregular), papillary projections (presence or absence), 
wall thickness, septal thickness, echodense foci 
(presence or absence), acoustic shadowing, mobility 
of the lesion, and finally ascites (presence or absence). 
Each of these factors will be reviewed in turn. 

21.4 The Size of a Lesion 

The size of an ovary is usually measured in three 
perpendicular planes and the volume calculated 
according to the formula for a prolate ellipsoid: 
7t/6 X D1 X D2 X D3 (v/here Dl, 2, and 3 represent 
the three diameters of the ovary). 

In clinical practice, the largest diameter is usually 
used as the most convenient index; furthermore, this 
measurement is associated with little subjective bias 
or interobserver variability. 

In general, the risk of malignancy rises with 
increasing tumour size. In a major study, Granberg 
et al.^^ reported the macroscopic appearances of a 
series of ovarian tumours that had been removed 
from both pre- and postmenopausal women. They 
described 1017 tumours, of which 789 (77.6%) were 
benign, 25 (2.5%) were borderline, and 203 (20.0%) 
were malignant. The tumours were arbitrarily divided 
into three size categories based on their maximum 
diameters: < 5 cm, 5-10 cm and > 10 cm. Ninety-four 
per cent of tumours less than 5 cm were benign, eight 
were borderline and 14 malignant (6%). When lesions 
are measured using ultrasonography, similar results 
are obtained. Granberg et al.^^ performed preopera- 
tive transvaginal ultrasonography on 180 masses in 
both pre- and postmenopausal women. One hundred 
and forty-one (78%) were benign and 39 (21%) were 
malignant. Of the 54 tumours that measured less than 
5 cm, only one was malignant. Other workers have 
reported similar findings,. Sassone et al.^^ found 97 % 
of masses less than 5 cm were benign, irrespective of 
menopausal status. 




The Use of Ultrasound to Assess the Morphology of Ovarian Tumours 

The survey of ovarian cyst histology by Granberg et 
al/^ also demonstrates how the risk of malignancy 
rises with increasing cyst size. This study shows a 
positive predictive value for malignancy of 5.9% for 
cysts < 5.0 cm, 21.3% for 5-10 cm and 43.6% for 
> 10 cm. On the basis of these data, it would seem 
unwise to apply morphological or indeed Doppler 
criteria for malignancy for lesions greater than 10 cm 
in diameter, and possibly also for those between 5 and 
10 cm. However, the data derived from ultrasonogra- 
phy are more variable. Granberg et al.^^ reported that 
the risk of malignancy for lesions >10 cm was as high 
as 71.8%, whereas in contrast, the data of Sassone et 
al.^^ suggested the risk may be of the order of 12.5%. 
This discrepancy can be largely explained by the 
different prevalence of malignancy in the two series: 
21.7% in the former and 5% in the latter. 

In a series of 300 consecutive patients presenting 
with persistent adnexal masses, Timmerman et al.^^ 
found no significant correlation between size of the 
tumour and the risk of malignancy. In this study, 
performed in a referral centre, very few functional 
cysts were present and 27.7% of the masses were 
malignant, including many (30%) stage I cancers. Of 
all lesions < 5.0 cm, 28.1% proved to be malignant, 
whereas 42.5% of those > 10 cm were malignant. 

Other workers have stratified their data according 
to menopausal status. Their findings merely reflect the 
greater prevalence of malignancy seen in the post- 
menopausal population. Notwithstanding these lim- 
itations, the probability of malignancy associated with 
tumours > 10 cm is too high for a conservative 
management strategy to be adopted irrespective of 
either the morphological or colour Doppler appear- 
ances of the lesion. Furthermore, tumours of this size 
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are sometimes unsuitable for morphological evalua- 
tion as they extend beyond the depth of penetration of 
most vaginal ultrasound probes. Hence, in a paper by 
Bourne et al.,^^ only lesions of less than 5.0 cm were 
considered suitable for evaluation by second-stage 
tests. When the lesion is less than 5.0 cm, the risk of 
malignancy is relatively low, and morphological 
information may be of interest to clarify the situation 
further. Between 5 and 10 cm is a grey area. If the 
entire cyst structure can be visualised by transvaginal 
ultrasonography, a morphological evaluation may be 
a reasonable strategy. If not, the risk of malignancy 
must be of concern. 

For the reasons discussed above, the morpholo- 
gical and Doppler assessment of ovarian lesions is 
probably of relevance only to lesions < 5.0 cm. For 
lesions larger than this, more detailed ultrasound 
findings are unlikely to alter the decision whether to 
operate or not, but they may alter the surgical 
approach (laparoscopy or laparotomy with or with- 
out preoperative staging examinations). 



21.5 Locularity and Septations 

A loculated cyst is one that is divided into 
compartments by septations, and should not be 
confused with a multicystic ovary, which contains a 
number of separate cysts. This distinction can, 
however, be difficult in some cases. The commonly 
used term of “simple cyst'’ refers to a monocystic, 
unilocular lesion with no irregular features 
(Figure 21.1). In contrast, the term “complex cyst”, 
refers to any cyst, which may have all or any 
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Figure 21.1. Simple cyst with 
anechoic contents (benign 
serous cystadenoma). 
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combination of features such as multicysts, 
multiloculations and/or the presence of papillary 
projections. 

Published data show that a multilocular lesion is 
more likely to be malignant. To test the idea that 
complex cysts are more likely to be malignant, it is 
instructive to return once more to the histology 
review carried out by Granberg et al..^^ This study 
included 499 (49%) unilocular, 438 (43%) multilocular 
and 80 (8%) solid tumours. Only five of the unilocular 
cysts harboured malignant or borderline pathology 
(1%), compared to 191 (44%) of the lesions described 
as multilocular. Of the 80 solid tumours, 32 (39%) 
were malignant or borderline. These data represent 
the most convincing argument relating to morphology 
and ovarian pathology. It shows clearly the tendency 
towards more serious pathology with increasing 
morphological complexity. Simple unilocular cysts 
are unlikely to represent a malignancy; once septae or 
solid areas are present, the risk of malignancy 
increases. Attempts to produce weighted morphology 
scoring systems must therefore carry an inherent risk 
of missing cancer, a point made clear from the results 
by Bourne et al..^^ The further study by Granberg 
et al.^^ of 180 tumours examined by transvaginal 
ultrasonography confirmed these findings. This is 
hardly a radically new observation. Two earlier 
studies using transabdominal ultrasonography, 
which categorised lesions into either unilocular or 
complex cysts, also showed the relatively low risk of 
malignancy associated with unilocular cysts (1.8- 
2 . 6 %). 2 ®’ 2 i With complex cysts, however, 24.2% were 
malignant in one study^° and 72.7% in another.^^ 

If the size of a lesion is included as a variable, as 
well as the presence or absence of solid papillary 
projections, more useful information can be extracted. 
In both the histology- and ultrasonography-based 
studies by Granberg et al.,^^’^^ which have already 
been discussed, none of the unilocular lesions less 
than 5 cm was malignant. In this study, it was shown 
that, while the overall positive predictive value for 
malignancy for a multilocular lesion is 37.4%, when 
10 cm, the risk of malignancy exceeds 90%. 

In postmenopausal women, unilocular cysts and 
their risk for malignancy have been studied by 
ultrasound for more than two decades. It is known 
that the percentage of postmenopausal women in 
the whole population (including both sexes) is 
increasing to 18%. It is also known that unilocular 
cysts (including paraovarian cysts) will be found in 
12-20% of postmenopausal women. This means that 
about 600 000 out of 21 million people in the Nordic 
countries are women who are postmenopausal and 
have a unilocular ovarian cyst measuring 20-50 mm 
in diameter (Granberg et al., unpublished data). 
Data show that the mortality from a laparoscopic 
surgical operation is 3/100 000.^^ This means that if 
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all these women in the Nordic countries undergo 
laparoscopic surgery, 18 will die as a result of the 
operation. The question is: “Is the risk for 
malignancy in unilocular ovarian cysts so high that 
this can be accepted?” 

The first study sugg(^sting that unilocular cysts 
found in postmenopausal women did not need to be 
removed was by Goldstein and colleagues in 1988.^^ 
Since that time, several studies have been published.^^' 

Kroon and Andolf published a study in which they 
had followed 83 postmenopausal women with a 
unilocular cyst between 1983 and 1992.^^ No malignant 
ovarian tumour was reported during this follow-up. 
They concluded that noja-palpable ovarian cysts are 
commonly detected by ultrasound in asymptomatic 
women, but the risk of malignancy appears to be very 
low. They recommended ultrasound follow-up of 
static lesions and that surgery should be confined to 
symptomatic cases or those in which there is a family 
history of ovarian, breast or colon cancer. Several 
studies have been published that make the same 
suggestions and recommendations.^^'^^ 

One study by Osmers et al.^^ found that 9.6% 
(13/135) of unilocular ovarian cysts in postmenopau- 
sal women contained either a borderline or invasive 
carcinoma. The corresponding figure for premeno- 
pausal women was 0.8% (5/641). These figures should 
be compared to a study in which borderline or 
invasive lesions were found in 1.6% (4/247) of 
postmenopausal and 0.73% (3/413) of premenopausal 
women.^^ In this study, no borderline or malignant 
cyst measured < 75 mm. However, when unilocular 
cysts were complicated by papillary projections, 
malignant or borderline lesions were present in 
tumours in 10% (13/130) of postmenopausal women 
and 2.1% (11/514) of premenopausal women. These 
figures are in agreement with those of Osmers et al.. 
These data suggest that some of the unilocular cysts 
described by Osmers in fact had papillary projections 
that were missed. The fact that in the German study 
the scans were performed by general gynaecologists 
with no particular expertise in vaginal ultrasonogra- 
phy tends to support this view. 

During the past few years, several studies have 
shown a very low risk of malignancy in unilocular 
cysts measuring less than 50 mm.^^"^^ In these four 
studies, a total of 577 unilocular cysts were evaluated 
by ultrasound and only four were found to be 
borderline or invasive malignancies. However, these 
four cysts measured over 50, 70, 110 and 180 mm 
respectively. 

In a study by Ekerhovd et al.,^^ in which more 
than 1300 unilocular cysts were classified by 
transvaginal sonography prior to surgery as uni- 
locular simple without papillary formations (group 

I) and unilocular with papillary formations (group 

II) , a very low risk for malignancy was reported in 
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group I. In this group, three of 413 cysts (0.73%) in 
premenopausal women and four of 247 cysts (1.6%) 
in postmenopausal women proved to be borderline 
or malignant. However, all the borderline and 
malignant cysts measured more than 70 mm and 
turned out to have papillary formations on the 
internal wall of the cyst, which had been missed by 
transvaginal sonography. The corresponding figures 
for cysts in group II were 11 of 514 cysts (2.1%) and 
13 of 130 cysts (10%), respectively. The authors 
concluded that locularity is not sufficient to 
discriminate between a benign, borderline or 
malignant unilocular cyst when solid parts/papillary 
formations are present, and that if the cysts measure 
more than 50 mm, papillary formations on the 
internal cyst wall can easily be missed by transva- 
ginal sonography.^^ 

In summary, the data suggest that the only lesion 
that is associated with a very low risk of malignancy 
is one that is simple, unilocular and less than 5.0 cm 
in size. Any morphological deviation from this is 
associated with a variable increased risk of malig- 
nancy. Similarly, any lesion greater than 10 cm has a 
definite increased risk of harbouring a cancer. Any 
morphological score that introduces variations from 
the simple unilocular cyst will reduce the detection 
rate for cancer. It is important that this is 
appreciated. The precise risk of malignancy asso- 
ciated with any particular feature is difficult to 
ascertain because of the prevalence effect inherent in 
many of the studies quoted above. However, the low 
risk of malignancy in relatively small unilocular 
cysts is now generally accepted. Accordingly, we 
should consider the operative risks involved in 
removing ovarian cysts and consider avoiding 
surgery completely in many cases. 



21.6 Papillary Projections 

These project from the inner surface of cysts, and 
are the result of localised overgrowth of epithelium. 
Histological examination usually reveals stroma of 
variable density covered by tall columnar epithe- 
lium. Large papillary projections can be seen 
relatively easily using transvaginal ultrasonography 
(Figure 21.2). However, to exclude them, the entire 
cyst wall must be visible and carefully examined. 
More subtle irregularities of the wall of a cyst may 
be more difficult to identify^, nor is it known when 
an irregular cyst wall becomes a papillary projection. 

The significance of papillary projections has been 
recognised for some time, even with the rudimen- 
tary ultrasound equipment available in the early 
1970s. It is the one ultrasound feature most strongly 
associated with malignancy. Few, if any, clinicians 
are happy to manage such lesions conservatively, a 
policy supported by the literature. Returning yet 
again to the data of Granberg et al.,^^’^^ 152 out of 
1017 tumours showed macroscopic evidence of the 
presence of papillary projections. Of these, 81 (53%) 
were either malignant or borderline lesions. In their 
subsequent ultrasound-based study, ultrasonogra- 
phy tended to overdiagnose the presence of 
papillary projections; these were reported in 
51 tumours by ultrasonography compared to 43 on 
macroscopic examination of removed tissues. 
However, the associated risk of malignancy in these 
43 cases was 67%. Even with transabdominal 
ultrasound, Meire et al.^^ found that 83% of the 
tumours in his series with solid projections were 
cancers. More recently, Sladkevicius et al.^^ also 
found a high risk of malignancy associated with 




Figure 21.2. Unilocular-solid 
cyst with small papillary pro- 
jections and low-level inter- 
nal echoes (borderline 
malignant endometroid ade- 
nocarcinoma). 
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papillary projections. In their series of 300 patients 
examined with transvaginal ultrasound, Timmer- 
man et al. visualised papillary projections (> 3 mm) 
in 26% of all adnexal masses. They found cancer in 
71% of these masses. 

It is clear that papillar}^ projections within an 
ovarian cyst are an ominous sign. There is evidence 
that the likelihood of malignancy increases propor- 
tionately with the number of such irregularities 
present. However, the use of a quantitative 
analysis in this context will do little to change the 
management of the patient. A persistent cyst with 
solid papillary projections needs to be removed 
surgically as it is associated with a risk of 
malignancy that makes conservative management 
unsuitable. 



21.7 Wall and Septal Thickness 

As the names imply, both these refer to the thickness 
of the septae in multilocular lesions or of the cyst 
wall. However, difficulties exist in standardising the 
measurements of these structures, or, in some cases, 
recognising the structures at all. Furthermore, the 
concept of quantifying wall thickness, in common 
with other morphological criteria, suffers from the 
huge assumption that cancer develops in a linear 
fashion. It seems unlikely that the biology of ovarian 
cancer is so convenient as to reveal itself by a gradual 
increase in septations, wall thickness or the number 
of papillary projections. By concentrating on these 
factors, it may be that the earliest "simplest looking" 
cancers will be missed when they are most curable. 

The importance of wall or septal thickness for the 
prediction of malignancy is uncertain. However, 
there has been a consensus view that benign ovarian 
cysts are more likely to have thin and smooth septae 
compared to the thick irregular septae associated 
with malignancy.^^ A thick septum has been 
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arbitrarily defined as one greater than 3.0 mm. 
Using this cut-off, Meire and colleagues^^ found 
that out of their 27 multilocular lesions, 19 had thin 
septae and eight had thick septae. Nine (47%) of 
those with thin septae and seven (88%) with thick 
septae were malignant. Sassone et al.^^ incorporated 
these features into a morphological scoring system, 
but with limited success. Problems arise with benign 
teratomas and endometriomas. Of the 24 benign 
teratomas, over 50% had thick walls. This led the 
same group to utilise an alternative scoring 
system,^^ which retained a score for septal thickness 
but excluded wall thickness altogether. With uni- 
variate and multivariate logistic regression analysis, 
septal thickness was no significant parameter to 
distinguish between benign and malignant masses.^^ 

Overall the current data do not support the use of 
septal thickness as a continuous variable. The 
presence of septae increases the risk of malignancy; 
trying to quantify^ this risk further will lead to 
cancers being missed. 

21.8 Echodense Foci and Acoustic 
Shadowing 

Echodense foci are areas within the lesion that 
appear almost white on the grey-scale image because 
they are highly reflective to sound waves. 

When scanning adnexal masses, dystrophic calci- 
fication near necrotic areas or structures with 
calcified densities such as teeth will be seen as 
echodense foci. These foci are usually accompanied 
by acoustic shadowing and the latter is generally 
taken as a favorable sign in that it is usually 
indicative of benign teratomas (Figure 21.3). 

However, this generalisation is not without its 
hazards. Lerner et al.^° introduced this feature in 
their new morphology scoring system, weighting it 




Figure 21.3. Echodense foci in 
benign cystic teratoma. 
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SO that lesions scored lower if they had shadowing. 
This was meant to reduce the scores of benign 
teratomas, which often have high scores as a result 
of having other high- scoring features such as mixed 
echogenicity, irregular cyst outline and increased 
wall thickness. Their results showed that although 
86.2% of the teratomas had shadowing, 28.6% of 
malignant and borderline tumours also shared this 
feature. In 29 out of 300 adnexal masses, Timmer- 
man et al. found shadowing and five of them 
(17.2%) were malignant.^^ 

In summary, echodense foci and acoustic sha- 
dowing are useful give-away signs of teratomas but 
they are not exclusive to these lesions. The use of 
these features in characterising adnexal masses must 
be applied cautiously. Perhaps they should be used 
only to strengthen the diagnosis of teratoma when a 
suspicion of this already exists, rather than using 
these features to exclude the presence of malig- 
nancy. Once again, this shows the difficulty of rigidly 
adhering to morphological scoring systems. Most 
experienced ultrasound users would characterise a 
teratoma correctly in the majority of cases on the 
basis of a subjective assessment of the overall 
appearance; to a lesser extent the same may be said 
of endometriotic cysts. It seems more logical to 
exclude from morphological second-stage assess- 
ment those lesions that can be confidently classified 
subjectively. Having said that, we did not include 
such subjective assessments in any of our ovarian 
cancer screening trials. The aim of these protocols 
was to make things as simple as possible, rather than 
to introduce subjective bias. 



21.9 Echogenicity of Cyst Contents 

Serous fluid within an ovarian cyst is virtually 
anechoic (or sonolucent) and so appears black on 
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the ultrasound screen. In contrast, cysts containing 
mucinous fluid may have a homogeneous grey 
appearance due to low-level echoes and yet still 
appear darker than the surrounding stromal element 
of the ovary. These areas, which reflect some echoes 
but not sufficiently to acquire the same grey-scale 
colour of the surrounding stroma, are referred to as 
hypoechoic. Lesions containing old blood tend to have 
this characteristic, and are often described as having a 
“ground glass” appearance, a feature common to 
endometriomas (Figure 21.4). Solid elements in an 
enlarged ovary will tend to have a heterogeneous 
appearance (Figure 21.5). 

The relative echogenicity of an ovarian lesion 
features in almost all scoring systems, with completely 
anechoic lesions scoring low and heterogeneously 
hyperechoic lesions scoring high. Indeed, in 57 out of 
300 adnexal masses, “ground glass” appearance was 
noted and most of them proved to be endometriotic 
cysts. However, 10 (17.5%) were malignant (e.g. 
endometrioid cystadenocarcinoma). Echogenicity is a 
helpful indicator for predicting malignancy, but like 
many of the other morphological characteristics 
described above, it cannot be used in isolation. 



21.10 Morphology Scoring Systems 

Of all the characteristics listed above, it should be 
possible to decide whether a lesion is simple, 
unilocular or anechoic and thus lacking either 
septae or papillary projections. Providing the whole 
lesion has been examined and is within the focal 
range of the vaginal probe, such an evaluation 
should be possible by most if not all ultrasound 
users. Such a lesion would be most unlikely to be 
malignant. Once the different morphological 
features discussed above are introduced into the 
equation, the risk of a particular lesion that contains 
any of them being a cancer increases. The issue 




Figure 21.4. Endometrioma 
with “ground glass” appear- 
ance of old blood sur- 
rounded by adhesions and 
anechoic fluid. 
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Figure 21.5. Multilocular-solid 
mass with papillary structures 
and a strong and irregular 
vascularisation at power Dop- 
pler imaging (serous papillary 
adenocarcinoma) . 



therefore is deciding what risk, if any, is acceptable 
in clinical practice. This is a point that is addressed 
prospectively in a paper by Bourne et al.^^ Not 
surprisingly, attempts have been made to give 
individual elements of the morphological appear- 
ances of a cyst a numerical value, in order to arrive 
at a quantitative description of the risk of malig- 
nancy of any lesion. Such an approach must be of 
concern, given our relative lack of understanding of 
the natural history of ovarian pathology. Does a thin 
septum grow thick, does an irregular wall become a 
papillary projection, and what is the time scale 
involved? This approach merits detailed evaluation. 

A score is derived by giving each morphological 
feature a range of values dependent on the 
appearance. The index is then calculated by a simple 
summation of the individual scores of the different 
features. Designing a scoring system based on 
categorical variables is relatively straightforward, 
i.e. the presence or absence of a feature. Including 
continuous variables such as wall thickness makes 
things more complicated, as ranges of values then 
have to be assigned scores on the assumption that 
the progression from benign to malignant disease is 
continuous for that variable. 

One of the first attempts to give ultrasound 
appearances a numerical score was reported by 
Finkler and colleagues.^^ It was not a true scoring 
system in that the numerical index was not calculated 
by a summation of individual scores of the character- 
istics, but more on the basis of “pattern recognition”. 
A specified score was given to a pre-defined 
combination of characteristics, for example a clear 
cyst with slightly irregular outline was given a score of 
2 and a multilocular or irregular cystic mass with 
papillary projections was given a score of 
8. Finkler et al. chose 7 as a cut-off to indicate 
malignancy. Out of their 37 malignant tumours in 102 
patients, this scoring system correctly identified only 
23 (62%) of the malignant and 62 (95%) of the benign 



tumours in the series. However, as the adnexal masses 
could have alternatively been labelled as either 
malignant or benign according to the same pre- 
defined characteristics, instead of giving them a score 
greater than or less than 7, the object of giving a 
numerical score seems almost irrelevant. 

Sassone and colleagues suggested a true scoring 
system, which incorporated four variables, namely: 
inner wall structure, wall thickness, septal thickness 
and echogenicity.^^ After a retrospective analysis on 
143 patients with adnexal masses, a cut-off value of 9 
was selected in order to achieve 100% sensitivity for 
the detection of malignancy. However, this was 
associated with a relatively high false-positive rate of 
17%; the study also has limited value because of its 
retrospective design. Many of the false-positive 
diagnoses arose from benign teratomas. This scoring 
system was then applied prospectively to 94 adnexal 
masses, which included 16 malignancies.^^ The detec- 
tion rate for cancer was 94%, the specificity 87%, and 
positive predictive value 60%. This system was applied 
to a further series of 36 benign and 27 malignant 
tumours.^^ Four cancers were missed (a detection rate 
of 85.2%) and there were 11 false-positive test results 
for cancer, which reduced the specificity to 69.4% and 
positive predictive value to 67.6%. 

A further version of this same scoring system was 
proposed by Lerner et al..^® There were three 
important differences, namely: the variable called 
wall thickness was replaced by another described as 
acoustic shadowing, the number of categories for 
each variable was reduced to a maximum of three, 
and the individual score for each category was 
reduced. A lesion with acoustic shadowing was given 
a lower score to indicate a reduced probability of 
malignancy. This was designed to reduce the index 
score of benign teratomas. They evaluated their new 
system on 350 masses, of which 31 were malignant. 
Using a numerical cut-off value of 3, the detection 
rate for malignancy was 97%. However, the false- 
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positive rate was 23% and positive predictive value 
29.4%. Despite refining the system, the overall 
performance of the test still had serious limitations. 
Furthermore, as is the case with many studies, the 
relatively low prevalence of malignant disease in 
both this and other study populations suggests that 
the data should be interpreted with caution. The 
surgical stage of the cancers evaluated is a further 
important variable. Most cancers assessed by scor- 
ing systems (and as discussed in Chapter 22, with 
colour Doppler) in the literature are either of a late 
stage, or the stages are not stated. The morpholo- 
gical differences between a stage III ovarian cancer 
and simple cyst are of course dramatic, but we know 
little about the morphological appearances of very 
early cancers. It must be remembered that by 
applying second- stage tests we may miss the earliest, 
and possibly most treatable cancers. 

Of most interest in the paper of Lerner et al.^° was 
the inclusion of age as a variable. Using the 
elaborate artifice of incorporating the age of the 
patient as a variable into the scoring system by 
adding a tenth of the age to the overall score, they 
were able to reduce the number of false-positive test 
results and improve the specificity and positive 
predictive values to 81% and 33.3% respectively. In 
this study, the mean ages of patients with benign 
and malignant lesions were approximately 43 and 
60 years respectively. This is in accordance with the 
expected distribution of the disease in the popula- 
tion. The prevalence of ovarian cancer is lower in 
younger age groups, and any ovarian mass is less 
likely to be malignant in such women. 

The last morphological system we will mention 
here is the scoring system by Ferrazzi and 
co-workers, who reported a modified older scoring 
system compared with four others from the 
literature.^^ The aim of this work was to compare 
the accuracy of five different morphological scoring 
systems to identify malignant ovarian masses in a 
prospective multicentre study. Four of the systems 
had previously been reported by Granberg,^^ 
Sassone,^^ De Priest^^ and Lerner^® and the fifth is 
newly developed. A total of 330 ovarian neoplasms 
were collected in three different centres, which 
adopted the same diagnostic procedures. Of these, 
261 masses were benign (mean diameter 50 ± 26 mm) 
and 69 were malignant (mean diameter 69 ± 33 mm) 
(prevalence 21%). The area under the receiver 
operating characteristic (ROC) curve for the multi- 
centre score was 0.84. This was significantly better than 
the areas of the other four scores, which ranged from 
0.72 to 0.75. The cut-off levels derived from the five 
ROC curves achieved a sensitivity that ranged from 
74% (Sassone score^^) to 88% (De Priest score = 5), 
and a specificity from 40% (De Priest^^) to 67% 
(multicentre); the highest positive predictive value was 
41% (multicentre). With a cut-off level of 9, the 
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accuracy of the multicentre score was significantly 
better than the scores of Granberg^^ and De Priest^^ 
(McNemar’s test p < 0.0001). 

Similar results were obtained in 207 ovarian masses 
of 5 cm mean diameter, and also for the 19 borderline 
and 11 stage I cancers. For the clinical purposes of a 
screening test, a possible cut-off level of 8 was also 
used, which increased the sensitivity to 93%, with a 
drop of specificity to 56%. With the use of the same 
criteria for the scores of the different authors, the 
following values were obtained for sensitivity: 96%, 
81%, 93% and 90%; and for specificity: 23%, 56%, 28% 
and 49%. The multicentre score performed well at 
distinguishing malignant from benign lesions, and 
was better than the other four traditional scores, -for 
both large and small masses. This was mainly due to 
the introduction of two criteria that allowed correc- 
tion for typical dermoids and endohaemorrhagic 
corpora lutea. A completely reliable differentiation 
of benign from malignant masses cannot be obtained 
by ultrasonographic imaging alone. This model seems 
to be easy to use in clinical practice compared with 
many others. 

The menopausal status of the patient is an 
important consideration at the time of any scan. 
The data of Granberg et al.^^ relating to histology 
support this view. In this study, the median age of 
patients with benign and malignant lesions was 
approximately 43 and 64 years respectively. 

A clear illustration of the prospective applica- 
tion of morphological assessment of persistent 
ovarian masses can be derived from the familial 
ovarian cancer screening study by Bourne et al..^^ 
These data also allow a direct comparison of 
morphological assessment and colour Doppler, as 
well as the outcome of morphological outcomes 
based on either a simple or complex evaluation. 

21.11 Risk of Malignancy Index 

Jacobs et al.^^ were the first to combine morphology, 
serum CA 125 levels and menopausal status. In a 
retrospective study using transabdominal ultraso- 
nography, the following features suggestive of 
malignancy have been assessed: multiloculated 
cysts, evidence of solid areas, evidence of metas- 
tases, presence of ascites and bilateral lesions. An 
ultrasound score (U) of 0 was given when none of 
these features was recorded, a score of 1 was given 
when one feature was present and a score of 3 was 
given when two or more of the above features were 
noted. A score (M) of 1 or 3 was given to pre- and 
postmenopausal patients, respectively. 

The following equation was proposed: risk of 
malignancy index = U x M x serum CA 125, where 
U and M are the ultrasound and menopausal scores, 
as defined above. 




150 

The main advantage of this rather simple test is 
that it can be applied easily in less specialised 
departments and several groups have confirmed that 
the results are reproducible. 



21.12 Mathematical Models 

In a natural progression from the use of simple 
scoring systems, a further interesting model to 
predict the risk for malignancy in ovarian tumours 
was reported by Tailor et al..^^ They tested a 
multivariate logistic regression analysis to predict 
the risk for malignancy in adnexal masses. Ten 
different parameters were used and when cross- 
validating the model, 100% sensitivity and specificity 
was found. However, for the entire data set, the best 
sensitivity and specificity were 93.3% and 90.4% 
respectively, at a cut-off value of 25% probability of 
malignancy. They concluded that the accuracy 
of this prediction appears to be better than that of 
morphological or Doppler criteria when the latter 
are used independently. Furthermore, they 
concluded that the value of this model needs to be 
tested prospectively.^^ 

A comparison of methods for the preoperative 
discrimination between benign and malignant 
adnexal masses using a new logistic regression 
model was described in a prospective study by 
Timmerman and colleagues.^^ This model also 
confirmed the low risk for malignancy in unilocular 
ovarian cysts. The same group recently reported on 
the use of artificial neural networks to help 
discriminate between malignant and benign adnexal 
masses.^^ The aim was to generate and evaluate 
artificial neural network (ANN) models from simple 
clinical and ultrasound-derived criteria in order to 
predict whether or not an adnexal mass will have 
histological signs of malignancy. In this study the 
data were collected prospectively from 173 
consecutive patients who were scheduled to undergo 
surgical investigations. The outcome measure was 
the histological classification of excised tissues as 
malignant (including borderline tumours) or be- 
nign. The ANN models were trained on a randomly 
selected set of 116 patient records and tested on the 
remainder (n = 57). The performance of each model 
was evaluated using ROC curves and compared with 
corresponding data from an established risk of 
malignancy index^^ and a logistic regression 
model.^^ The authors concluded that an ANN can be 
trained to provide clinically useful information in 
most cases. The input variables used were: the 
patient’s menopausal status, serum CA 125 levels, 
and some simple ultrasonographic criteria. None of 
the simple unilocular cysts was malignant. 
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In a further study, the subjective impression of 
the ultrasound appearances of an ovarian mass was 
used to characterise a set of 300 ovarian lesions.^^ 
They concluded that the subjective evaluation of an 
ovarian mass by an experienced ultrasonographer is 
an accurate method for discriminating between 
benign and malignant ovarian masses. Therefore, 
any analysis using mathematical approaches such as 
logistic regression or neural networks would have to 
obtain very high levels of test performance to be 
comparable to an expert. Where such models are 
likely to be of value is to help those operators with 
less experience to mimic a more experienced 
operator and so obtain a better overall diagnostic 
accuracy. 



21.13 Conclusions 

It is clear that the presence or absence of certain 
morphological features may be useful when trying to 
discriminate between benign and malignant ovarian 
masses. However, it seems wise to be cautious. The 
use of second-stage tests such as morphological 
assessment is associated with a reduction in the 
detection rate for cancer, and so this approach must 
be considered carefully in relation to high-risk 
groups, such as women with a family history of 
ovarian cancer. The fact that so few early cancers 
have been scrutinised using these scoring systems 
means that those using them must be aware of this 
limitation. A simple description of a cyst as being 
simple or complex will reduce the false-positive rate 
for cancer, and be more likely to maintain the 
detection rate. The chances of a simple unilocular 
cyst of less than 5.0 cm representing a malignancy, 
particularly in a younger woman, appear to be very 
low indeed (< 1.0%). It seems reasonable to use this 
as a criterion on which to make clinical decisions; 
however, for scoring systems, prolonged use will be 
associated with missed opportunities to diagnose 
cancers. There are some lesions with morphological 
features that are specific enough for the lesion to be 
characterised on the basis of “pattern recognition”. 
Some teratomas and endometriomas would fall into 
this category. Morphological assessment will be able 
to characterise a number of lesions correctly. 
However, only unilocular echo-free ovarian cysts 
< 50 mm without papillary formations can be 
classified as benign by ultrasound with almost 
100% accuracy. Cyst rupture is associated with a 
worse prognosis in patients treated for stage I 
ovarian cancer.^^ Preoperative ultrasound could 
help in selecting patients for laparoscopic treatment. 
Cyst rupture should be avoided if malignancy is 
suspected. 
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22.1 Introduction 

Two reports published in 1989 suggested Doppler 
ultrasonography to be an excellent tool for dis- 
criminating between benign and malignant adnexal 
masses with virtually no overly in Doppler results 
between the two categories.^’ Malignant masses 
were found to yield colour Doppler signals and 
arterial Doppler shift spectra almost always, whereas 
benign tumours often yielded no colour Doppler 
signals and seldom yielded arterial Doppler shift 
spectra.^ Moreover, much lower resistance index 
(RI) and pulsatility index (PI) values were recorded 
from malignant than from benign masses. A few 
years later, however, benign and malignant adnexal 
masses were reported to be characterised by 
considerable overlap in Doppler results,^’^ and the 
value of Doppler ultrasound examination in the 
differential diagnosis of pelvic tumours was ques- 
tioned in several publications.^' 

In the following, I shall systematically review 
published literature on the use of Doppler ultra- 
sound examination in the differential diagnosis of 
adnexal masses, and report the experience of the 
Malmo group. I have deliberately chosen to discuss 
adnexal masses - not only ovarian masses - because 
it is not always possible to determine whether an 
adnexal mass is of ovarian or extraovarian origin at 
grey-scale ultrasound examination. To compare the 
properties of different diagnostic tests, I have 
plotted the sensitivity of each test against its false- 
positive rate (false-positive rate being defined as 
1 - specificity). I have defined the best test as that 
detecting most malignancies with the lowest false- 
positive rate.^^ Some of the sensitivities and false- 
positive rates presented in this chapter have not 
been published but have been calculated by myself 
on the basis of the raw data reported in the 
publications cited. 



22.2 Which Doppler Variable is Best 
for Discriminating Between 
Benign and Malignant Adnexal 
Masses? 

22.2.1 Resistance Index and Pulsatility 
Index 

No Doppler variables have been more extensively 
tested regarding their ability to discriminate be- 
tween benign and malignant adnexal masses than PI 
and RI. Various malignancy-specific cut-off values 
have been suggested, the most commonly cited 
being PI < 1.0 and RI < 0.4 to indicate malignancy.^ 
Figures reported for the sensitivity of PI and RI 
range from 26 to 100%, and those for false-positive 
rate from 0 to 54%.^ Most studies showed benign 
and malignant adnexal masses to manifest con- 
siderable overlap in PI and RI values, and the use of 
these variables in making clinical decisions was 
strongly discouraged in a recent review.^ 



22.2.2 Localisation of Blood Vessels 

Benign tumours are said to be characterised by 
peripheral vascularisation and malignant tumours 
by central vascularisation,^’^^’^^'^^ the reported 
sensitivity of central vascularisation varying from 
64 to 97%, and the reported false-positive rate from 
5 to 41 o/o.8>i2>i4-i7,2i some extent, vessel 

localisation depends on tumour morphology. Only 
tumours with septa or solid components, which are 
often malignant, can have central vascularisation, 
whereas cysts without septa or solid components, 
which are usually benign, can only be peripherally 
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vascularised. The Malm5 group found the solid 
components of malignant multilocular solid tu- 
mours (i.e., tumours with one or more septa and 
solid parts or papillary excrescences) to be more 
vascularised than those of benign multilocular solid 
tumours^^ (and Valentin et al. 1994, unpublished 
data), and PI values to be significantly lower and 
time-averaged maximum velocity to be significantly 
higher in the septa of malignant multilocular solid 
tumours than in those of benign multilocular solid 
tumours (Valentin et al. 1994, unpublished data). 
However, we found no difference in the localisation 
of blood flow between benign and malignant solid 
tumours, i.e., tumours where the solid components 
comprised 80% or more of the tumour^^ (and 
Valentin et al. 1994, unpublished data). 

22.2.3 ''Notch" 

Doppler shift spectra with a notch have been reported 
to be recorded from 11 to 89% of benign adnexal 
tumours, but from very few malignant pelvic 
tumours.^’^’^^’^^’^®’^^ Thus, a notch in the spectrum 
is suggestive of benignity. The Malmo group found 
Doppler shift spectra with a notch to be recorded 
more often from extraovarian masses than from 
ovarian masses (39 versus 19%; Valentin et al. 1994, 
unpublished data). In my own experience, a spectrum 
with a notch is very rarely recorded from an ovarian 
mass. A notch in the spectrum suggests that the mass 
is extraovarian (e.g., hydrosalpinx, peritoneal cyst or 
paraovarian cyst), or that the spectrum was obtained 
from a vessel outside the mass. 

22.2.4 Blood Flow Velocity (Peak Systolic 
Velocity, Time-averaged Maximum 
Velocity, End-diastolic Velocity) 

The ability of PI and/or RI and blood flow velocity 
to discriminate between benign and malignant 
adnexal masses has been compared in 15 
studies.^’^’^^’^^’^^’^^’^^”^^ Blood flow velocity was a 
better discriminator between benign and malignant 
tumours than PI or RI in eight of these 
studies.^’^^’^^’^^’^^’^^’^^’^^ Eight studies compared the 
diagnostic properties of different blood flow 
velocities.^’21’22,26,27,29,30,32 In six of these studies, 
time-averaged maximum velocity was a better 
predictor of malignancy than peak systolic velo- 
or end-diastolic velocity;^^ in one 
study, peak systolic velocity and time-averaged 
maximum velocity had similar diagnostic proper- 
ties,^^ and in one study the end-diastolic velocity 
was superior to both peak systolic velocity and time- 
averaged maximum velocity.^ ^ Prompeler and 



co-workers, who compared a large number of 
Doppler variables, found the sum of all time- 
averaged maximum velocities (calculated by sum- 
mation of the time-aA^eraged maximum velocity of 
each vessel in a tumour) to be the best Doppler 
variable for discrimination between benign and 
malignant tumours. Only the highest time-aver- 
aged maximum velocity and the highest peak 
systolic velocity recorded from a tumour have been 
cross-validated prospectively, a time-averaged 
maximum velocity > 7.2 cm/s being found to detect 
all malignancies with a false-positive rate of 51%,^° a 
peak systolic velocity > 14.4 cm/s to detect 79% of 
malignancies with a false-positive rate of 36%,^® and 
a peak systolic velocity > 15 cm/s to detect 47% of 
malignancies with a false-positive rate of 19%.^^ 

22.2.5 Evaluation of the Colour Doppler 
Image 

In the pioneer study, colour Doppler signals were 
almost always seen in malignancies but almost never 
detected in benign pelvic tumours.^ With modern 
and more sensitive Doppler equipment, vascularity 
can be detected in most adnexal tumours irrespec- 
tive of whether they are benign or malignant, and in 
normal ovaries.^’^’io>i2>i4,22,25,26,29,33-36 Therefore, the 
elicitation of colour Doppler signals within an ovary 
or adnexal mass is no longer taken to indicate 
malignancy. On the other hand, failure to elicit 
colour Doppler signals speaks in favour of benignity. 
According to literature published after 1992, 
0-25% of malignant adnexal masses lack detectable 
flow at colour Doppler ultrasound examination, 
whereas colour Doppler signals are undetectable 
in between 0 and 47% of benign adnexal 

7 , 8 , 10 , 12 , 14 , 16 , 21 , 22 , 25 , 26 , 29 , 33 , 34 , 37-42 

masses. 

According to flndings in several studies, more 
vessels are visible at colour Doppler ultrasound 
examination and more arterial Doppler shift spectra 
can be recorded from malignant than from benign 
tumours.^’^^’^^’^^’^^’^^ Possibly, this difference may be 
explained - at least partly - by differences in tumour 
morphology, as it is probably easier to detect flow and 
to record arterial Doppler shift spectra from complex 
tumours containing much tissue, which are likely to 
be malignant, than from simple tumours containing 
little tissue, which are likely to be benign. Prompeler 
and coworkers suggested five or more detectable 
vessels in a tumour, or at least one detectable vessel in 
the centre of a tumour, to indicate malignancy.^^ To 
the best of my knowledge, these cut-off values have 
not been tested prospectively. 

The Malmo group found the total colour content 
of the tumour scan as rated subjectively by the 
ultrasound examiner on a visual analogue scale 
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(tumour colour score) to be a better variable than 
PI or blood flow velocity for discriminating 
between benign and malignant pelvic masses 
(Figures 22.1 and 22.2), and Carter and colleagues 
found subjective evaluation of the colour Doppler 
image to be a better test than PI or RI for 
distinguishing benign and malignant gynaecologi- 
cal tumours?’^^ Carter and coworkers defined 
abnormal colour flow as “colour aliasing, dilated 
and prominent tumour vessels appearing to start 
and go nowhere and seen as hot spots^.^It is not 
surprising that evaluation of the colour Doppler 
image has been found by some research teams to be 
a good method for distinguishing benign and 
malignant tumours. The colour Doppler image 
might be said to give an overall impression of 
tumour vascularisation in that it probably reflects 
both the number and size of tumour vessels and 
their functional capacity. Kurjak and Predanic 
suggested that randomly dispersed vessels, as 
opposed to regularly separated vessels, indicate 
malignancy,^^ and Jain proposed continuously 
fluctuating colour rather than pulsatile colour at 
colour Doppler ultrasound examination to be 
suggestive of malignancy.^^ I know of no published 
studies in which the latter two criteria of malig- 
nancy have been tested prospectively. 

22.2.6 Prospective Cross-validation of 
Different Doppler Criteria of 
Malignancy/Benignity 

The diagnostic properties of previously defined 
Doppler criteria of malignancy/benignity were 
cross-validated and compared prospectively in four 
studies. Carter and coworkers compared PI, RI, peak 
systolic velocity, time-averaged maximum velocity, 
end-diastolic velocity and subjective evaluation of 
the colour Doppler image. They found subjective 
evaluation of the colour Doppler image to be the 
best Doppler variable for discrimination between 
benign and malignant gynaecological conditions 
(sensitivity 57%, false-positive rate 9%). However, 
their study comprised not only adnexal masses but 
also other kinds of pelvic tumour and normal 
findings.^ The Malmo group compared PI, RI, time- 
averaged maximum velocity, peak systolic velocity 
and tumour colour score. We found time-averaged 
maximum velocity to be the best discriminator 
between benign and malignant adnexal masses, 
values > 7.2 cm/s indicating malignancy (sensitivity 
100%, false-positive rate 51%).^^ The presence of 
internal colour Doppler signals was found to be the 
best Doppler variable in a study by Stein and 
coworkers, who compared PI, RI, detectable colour 



Doppler signals, and the presence of internal colour 
Doppler signals (sensitivity 77%, false-positive rate 
31%).^^ Buy and colleagues, who compared PI, RI 
and peak systolic velocity, found PI to be the best 
Doppler variable for distinguishing benign and 
malignant masses, values <1.0 indicating malig- 
nancy (sensitivity 71% and false-positive rate 
33%).^^ Plotting the sensitivity of the best test 
found in each of the four studies against its false- 
positive rate, shows time-averaged maximum 
velocity and evaluation of the colour Doppler 
image to detect most malignancies with the lowest 
false-positive rate. Thus, these Doppler variables 
seem to be better than PI for discriminating 
between benign and malignant pelvic tumours. 

22.2.7 Multivariate Analyses to Select the 
Doppler Variable Most Predictive of 
Malignancy 

It is reasonable to suppose many Doppler variables 
to be related. It is also reasonable to expect a 
relationship to exist between some Doppler findings 
and the ultrasound morphology of a tumour: the 
localisation of vessels, the number of vessels 
detectable in a tumour, the number of Doppler shift 
spectra that it is possible to record from a tumour, 
and the total colour content of a tumour scan 
should - at least to some extent - depend on tumour 
morphology. Multivariate analyses, taking into 
account both grey-scale findings and Doppler 
findings, are needed to determine which grey-scale 
findings and which Doppler variables independently 
predict malignancy. 

Carter and colleagues, who included subjective 
evaluation of the colour Doppler image, PI, RI, peak 
systolic velocity and time-averaged maximum velo- 
city as independent variables, and benignity and 
malignancy as dependent variables in multivariate 
analysis, found only abnormal colour Doppler 
imaging results to be independently related to 
malignancy.^ This is in agreement with the results 
of the Malmo group.^^ Using multiple logistic 
regression analysis with menopausal status, tumour 
volume, colour content of the tumour scan (tumour 
colour score), time-averaged maximum velocity, 
peak systolic velocity and the presence of “colour 
lakes” in the colour Doppler image as independent 
variables, and benignity and malignancy as depen- 
dent variables, we found the tumour colour score to 
be the only Doppler variable independently predict- 
ing malignancy and benignity.^^ Using a regression 
model including the woman’s age, five grey-scale 
variables and four Doppler variables (peak systolic 
velocity, time-averaged maximum velocity, PI, RI), 




156 



Lil Valentin 





Figure 22.1 a Grey-scale, 
b colour Doppler and c spectral 
Doppler ultrasound images 
from a case of ovarian cancer. 
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Tailor and colleagues found the age, “papillary 
projection score” and time-averaged maximum 
velocity to be independent predictors of the 
presence or absence of malignancy.^^ Most other 
research teams who have later used multivariate 
logistic regression analysis to test the ability of 
clinical variables, grey-scale ultrasound variables, 
Doppler variables and biochemical variables to 
predict malignancy in adnexal masses^^’^^’^^’^^“^^ 




b 



found both Doppler variables and grey-scale vari- 
ables to independently predict malignancy/ 
39,47,48 Doppler variables included in 

the final models vary: centrally located flow,^^’^^ the 
colour content of the tumour scan,"^^ peak systolic 
velocity and RI,^^ or only were selected to be 
included. Nonetheless, the results of multivariate 
logistic regression analyses indicate that Doppler 
results do contain diagnostic information in addi- 
tion to that obtained from grey-scale ultrasound 
examination. The discrepant results with regard to 
the Doppler variables included in the models may be 
explained by differences in tumour populations, 
examination technique, and the model-building 
process itself. 



22.2.8 Summary and Comments 

In most studies comparing the diagnostic properties 
of different Doppler variables, subjective evaluation 
of the colour Doppler image and blood flow velocity 
were better than PI or RI for discriminating between 
benign and malignant adnexal masses. The colour 
Doppler image probably reflects tumour vascularity 
better than any other Doppler variable, but because 
evaluation of the colour Doppler image has the 
disadvantage of being entirely subjective, it is 
difficult to obtain reproducible results.^^ It seems 
desirable to develop an objective method of 
quantifying the number and/or intensity of colour 
Doppler signals detectable in a tumour. However, 
even an objective method of quantifying the colour 
content of a tumour scan would almost certainly 




Figure 22.2 a Grey-scale, 
b colour Doppler and 
c spectral Doppler ultra- 
sound images of a case of 
benign intraovarian Leydig 
cell tumour. 
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have the disadvantage of yielding results applicable 
to only one type of ultrasound system, i.e., the 
results of an objective method would probably be 
“equipment-dependent”. Meanwhile, however, the 
time-averaged maximum velocity seems to be a 
useful Doppler variable for discriminating between 
benign and malignant adnexal masses. There is no 
consensus in published literature as to the reprodu- 
cibility of Doppler measurements of blood flow 
velocity, PI or RI in tumour vessels.^^’^^’^^ 

22.3 The Clinical Role of Colour 
Doppler Ultrasound 
Examination for Discrimination 
Between Benign and Malignant 
Adnexal Masses: Literature 
Review and the Experience of 
the Malmd Group 

Gray-scale imaging is quite a good method for 
discriminating between benign and malignant masses, 
with a sensitivity of 70-100% and a false-positive rate 
of 4-63% (Tables 22.1 and 22.2). Is colour Doppler 
ultrasonography better for this purpose? Is it possible 
to achieve higher sensitivity and a lower false-positive 
rate by defining criteria of malignancy based on both 
grey-scale and Doppler findings? 

Of 15 studies in which the diagnostic properties of 
grey-scale imaging and those of Doppler ultrasono- 
graphy were compared, Doppler examination was 
superior in eight^ ,18,24,33,41-4 , s 22 . 1 ). Seven- 

teen studies compared the diagnostic properties of 
grey-scale imaging, Doppler ultrasonography, and a 
combination of the two, and five studies compared a 
combination of the two methods with either grey- 
scale imaging alone or Doppler examination alone 
(Table 22.2). The combined method was the best 
method in 11 of 22 

but in three of these the results of the combined 
method were only marginally better than those 
obtained with grey-scale imaging alone. Dop- 
pler examination was the best method in four 
studies,^’^^’^^’^^ and grey-scale imaging was the best 
method in five studies.28>30,63-65 Gray-scale imaging 
and the combined method yielded equally good 
results in two studies. In some of the studies 
cited, the combined method is the use of a multi- 
variate logistic regression model or of an artificial 
neural network including results of both grey-scale 

and Doppler ultrasound examination.27>32,47,64,65 

In several studies shown in Tables 22.1 and 22.2, 
the comparison of methods was unsatisfactory, as 
grey-scale imaging was cross-validated prospec- 
tively, whereas Doppler ultrasonography or the 



combined method was not (i.e., previously defined 
grey-scale criteria of benignity and malignancy were 
used to classify the tumours, whereas Doppler 
criteria or combined criteria of benignity and 
malignancy were established on the basis of the 
results of the study 

Such an approach favours the method not tested 
prospectively, in this case the Doppler method or the 
combined method. In eight studies where both grey- 
scale imaging and Doppler examination were cross- 
validated prospectively,^’^^’^^’^^’'^^’^^’^^’^® grey-scale 
imaging was much better than Doppler ultrasono- 
graphy in three studies,^’^^’^^ whereas Doppler exam- 
ination was much better than grey-scale imaging in 
three studies^^’^^’^^ and marginally better in two 
studies^^’^^ (Table 22.1). All three methods (grey-scale 
imaging, Doppler ultrasonography, and a combina- 
tion of the two) were cross-validated prospectively in 
four studies. In three of them, the combina- 
tion of the two methods was the best alternative, 
though the improvement achieved by combining the 
two methods was minimal in one of the studies.^ ^ In 
the fourth study, either grey-scale imaging or Doppler 
ultrasound examination was the best test, depending 
on which grey-scale imaging method was used^° 
(Table 22.2). Two studies prospectively cross-validat- 
ing grey-scale imaging versus combined methods 
(multiple logistic regression analysis, artificial neural 
networks) showed grey- scale imaging to be superior 
to the mathematical models.^^’^^ 

The discrepant results shown in Tables 22.1 and 
22.2 are probably to be explained by differences in 
study design (prospective versus non-prospective), 
study populations, grey-scale ultrasound and Doppler 
criteria of malignancy, experience and skill of the 
ultrasound examiners, examination techniques, and 
quality of ultrasound systems. However, if we limit 
our comparisons of methods to only those studies 
where all methods were cross-validated prospectively 
(which is probably most appropriate), we find that 
adding Doppler ultrasound examination to grey-scale 
imaging contributed nothing or little to the diagnostic 
performance in five^^’^^’ 0,54,55 seven stu- 
dies. The experience of the Malmo 

group is that the role of Doppler ultrasound 
examination in the differential diagnosis of benignity 
and malignancy in adnexal masses depends on which 
grey-scale imaging method is used. If the grey-scale 
imaging method used is a very simple classification 
system, whereby tumours without any solid compo- 
nents are classified as benign and tumours with solid 
components as malignant, Doppler ultrasound exam- 
ination (using time-averaged maximum velocity 
> 7.2 cm/s to indicate malignancy) is superior to grey- 
scale imaging for discriminating between benign and 
malignant masses.^^ If the grey-scale imaging method 
used is the Lerner score, the role of adding Doppler 
examination to grey-scale imaging is to decrease the 
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false-positive rate without decreasing the sensitivity.^^ 
If the grey-scale imaging method used is subjective 
evaluation of the grey-scale ultrasound image by an 
experienced examiner, the role of adding Doppler 
examination to grey-scale imaging is to increase the 
confidence with which a correct diagnosis is made.^° 
The use of multivariate logistic regression models 
or artificial neural networks incorporating grey-scale 
and Doppler ultrasound variables to calculate the 
risk of malignancy in an adnexal mass merits 
comment. These mathematical models performed 
extremely well in the studies where they were 
created.2^’38,39, 47, 48,66,67 Some of them^^’^^’^^’^^ have 
been externally cross-validated prospectively, 
whereby they manifested much poorer performance 
than in the original studies. Other models have not 
been cross-validated prospectively.^^’^^’^^ It is im- 



portant to emphasise that in those studies where 
grey-scale sonography was prospectively compared 
to a multivariate logistic regression model or an 
artificial neural network, grey-scale imaging (sub- 
jective evaluation of the grey-scale ultrasound image 
or the Lerner score) was superior to the more 
complicated mathematical models.^^’^^ 

22.4 The Role of Colour Doppler 
Ultrasound Examination when 
Making a Specific Diagnosis in 
an Adnexal Mass 

Only little has been published on colour Doppler 
findings characteristic of specific types of tumour 
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(e.g. dermoid cyst, endometrioma, haemorrhagic 
corpus luteum cyst, etc.) in the female pelvis.^^”^^ 
The role of Doppler ultrasound examination when 
trying to make a specific diagnosis in an adnexal 
mass seems to be very limited.^^ 



22.5 Conclusions 

A problem with Doppler ultrasound examinations of 
adnexal tumours is the dependence of results on the 
examination technique and the equipment used. 
Results obtained with one type of equipment or 
examination technique will almost certainly differ 
from those obtained with other equipment or 
another examination technique. 

Pulsatility index and RI seem to be the least 
suitable Doppler variables for discrimination be- 
tween benign and malignant adnexal masses. 
Evaluation of the colour Doppler image or measure- 
ment of time-averaged maximum velocity are 
probably better. A high level of colour content in 
the tumour scan and high blood flow velocity 
support the presence of malignancy. 

The extent to which Doppler examination will 
contribute to the correct diagnosis of an adnexal 
mass will depend on which grey-scale imaging 
method is used. If a good grey-scale imaging method 
is used (such as subjective evaluation of the grey- 
scale ultrasound image by an experienced examiner 
using a good ultrasound system), the contribution of 
Doppler examination to a correct diagnosis is much 
smaller (if it contributes at all) than if a poorer grey- 
scale imaging method is used (such as a rough 
classification of tumours). Based on the results of 
prospective studies, there is little to support an 
important role of Doppler examination in the 
differential diagnosis of adnexal masses. In most 
cases a correct diagnosis can be made on the basis of 
the grey-scale ultrasound image alone. 
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23.1 Introduction 

The ultrasound based characterisation of adnexal 
masses continues to be a challenge. A reliable, 
objective and reproducible method to predict malig- 
nancy in these tumours remains elusive. For the 
clinician such information on the probability of 
malignancy would be very helpful in the management 
of the patient. On the basis of this information, any 
patients deemed to have a high probability of 
malignancy could be selected for referral to tertiary 
centres for surgery to be performed by gynaecological 
oncologists. At the other end of the spectrum, patients 
with benign tumours could be operated on by 
minimally invasive techniques. There may be another 
subgroup of patients whose tumours appear so benign 
that the need for surgery could be questioned. In such 
instances, the information on the probability of 
malignancy could be utilised to reassure the patient 
and arrange the appropriate follow-up. 

23.2 Current Methods of Managing 
Adnexal Masses 

The exclusion of malignancy is one of the main 
concerns of the clinician when a patient presents with 
a suspected pelvic mass. The diagnostic pathway 
includes a careful history, concentrating on any risk 
factors that may be present such as age, menopausal 
status, symptoms, family history and past history of 
gynaecological tumours. On clinical examination, the 
size and mobility of the mass and the presence of any 
ascites are assessed. A serum CA 125 level is usually 
measured and ultrasound examination of the pelvic 
mass requested. The sonographer in turn tries to 
determine the size, locularity and echogenicity. 
Additional features such as the presence of papillary 
projections and ascites are sought. If the facilities are 



available, the ultrasonographer may go on to 
investigate the vascularity of the tumour. In particular, 
the presence of high-velocity, low-impedance blood 
flow within the tumour will be sought. The referring 
clinician then has at his disposal all the information 
from the patient’s age to whether her tumour has 
suspicious blood flow. At some centres a further 
evaluation with computed tomography or magnetic 
resonance imaging may be undertaken. On the basis 
of all this information, the clinician will attempt to 
make an intellectual guess on the possibility of 
malignancy and plan the subsequent management. 
Thus, a tentative diagnosis is reached using a 
multifactorial approach. 

This is in vast contrast to the unifactorial 
approach that some have unsuccessfully advocated. 
After serum CA 125 was identified as a tumour 
marker,^ it was hoped that, on the basis of this single 
marker, malignant tumours could be selected. 
However, a suboptimal diagnostic accuracy has 
prevented this.^“^ With the advent of Doppler 
ultrasound, it was hoped that single impedance 
parameters such as the pulsatility index (PI) or the 
resistance index (RI) could usefully discriminate 
benign and malignant tumours.^"^ When the 
initially impressive results with impedance para- 
meters could not be reproduced,^"^^ some investi- 
gators experimented with velocity parameters such 
as the peak systolic velocity (PSV)^^’^^ and the time- 
averaged maximum velocity (TAMXV)^’^^ to deter- 
mine whether they held any promise. The possibility 
of using two Doppler parameters instead of one has 
also been investigated. While this provided marginal 
improvement, the results were still suboptimal. 
Concurrently, others abandoned the unifactorial 
approach and attempted to develop algorithms 
based on multifactorial parameters. For example, 
various morphology scoring systems were devel- 
oped, which incorporated tumour characteristics 
such as locularity, echogenicity, papillary projec- 
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tions, cyst outline, septal thickness, wall thickness, 
acoustic shadowing, ascites, etc.^’^^“^^ This method, 
however, still concentrated only on data obtained 
from sonographic examination. 

The main problems with the simple multifactorial 
approaches (morphology scoring systems) have 
been on deciding which multiple parameters to 
combine within an algorithm. Furthermore, how 
should each chosen parameter be allocated an 
appropriate weight relative to its importance? Lerner 
et al^^ attempted to generate an objective morphol- 
ogy scoring system incorporating an optimum set of 
variables and weights derived by multiple linear 
regression analysis. This method is different from 
the techniques of statistical modelling proposed in 
the following discussion. 

23.3 Multiple Logistic Regression 
Analysis 

This is a statistical method that generates an 
equation describing the relationship between a 
dichotomous outcome variable (e.g. presence or 
absence of malignancy) to multiple predictive 
variables (e.g. age, menopausal status, CA 125, 
ultrasound appearance and vascularity). This regres- 
sion equation can be used in two ways: first, to select 
the best predictive variables and their relative 
weights and, second, the numerical output of the 
equation can be interpreted as the probability of the 
outcome variable being present. Therefore, if the 
outcome variable happens to be the presence of 
malignancy, the equation will generate a numerical 
value for any given patient that will be directly 
proportional to the probability of malignancy being 
harboured by that patient. 

To generate the regression equation, experimental 
data need to be collected for many patients. 
Information regarding their age, menopausal status, 
CA 125, various grey-scale ultrasound characteristics 
such as locularity, echogenicity, presence of papillary 
projections, size, Doppler indices, and finally, the 
histology of the operative specimen needs to be 
recorded. Once an adequate number of patients have 
been recruited, the overall sample should be ran- 
domly separated into two sets. These include the 
training set, which will comprise about 75% of the 
overall data set on which the logistic regression 
analysis will be carried out, and the testing set, which 
will be the remainder and on which the generated 
model will be tested prospectively. The patients’ data 
contained within the training set are then fed through 
a dedicated computer program capable of performing 
multiple logistic regression analysis. A manual 
analysis without computers is also possible but this 
is very complex and time-consuming. Various soft- 



ware packages have algorithms that will allow the 
investigator to choose the most predictive variables 
for the equation rather than generating the latter 
from all the available variables. The reason for not 
using too many input variables is that, for a given 
amount of training data, the greater the number of 
predictive variables used in the regression equation, 
the greater the risk of a chance relationship.^^ The 
resulting model will perform almost perfectly on the 
retrospective data from' which it has been derived, but 
is likely to cross-validate very poorly on the testing 
set. It is therefore unlilcely to be of any clinical value. 
Hence, the more variables one wishes to include in 
the model, the more patients one has to recruit for 
the training set. As a rule of thumb, the number of 
patients in the training set with the outcome of 
interest (malignancy) must be approximately ten 
times the number of variables used. For example, 
with four predictive variables such as age, serum CA 
125, presence of papillary projections and PI, 40 
patients with malignant tumours will be required in 
the training set. Therefore, if the prevalence of 
malignancy in the study sample is approximately 
30% (i.e. 30% of the patients presenting with a known 
adnexal mass actually harbouring a malignancy), an 
additional 95 patients with benign tumours are also 
required in the training data set. Hence a total of 
approximately 135 patients need to be recruited for 
the training set alone. If this set comprised 75% of the 
whole data set, an additional 45 patients need to be 
recruited into the testing set. Therefore, approxi- 
mately 180 patients need to be recruited when a 
logistic regression analysis with four variables is 
contemplated. Table 23.1 shows the relationship 
between the total number of patients that need to 
be recruited and the desired number of variables for 
the regression equation. 

The derived regression model looks like: 

Probability of Malignancy = ^ ^ 

where z = constant + kivari + k 2 var 2 + k 3 var 3 
-hknvarn, and e is the mathematical constant and 
base value of natural logarithms. 



Table 23.1. Relationship between number of desired variables to 
be incorporated in a model and the number of patients that need 
to be recruited based on assumptions that the training and 
testing sets are di^'ided in a ratio of 75 : 25 and that the 
pre\nlence of malignancy in the overall study population is 30% 
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The logistic regression analysis derives the values for 
the constant and the coefficients ki, k 2 , k 3 , kn- For 
any given patient, the value for vari, var 2 , vars, var^ 
are determined preoperatively. Therefore z is calcu- 
lated accurately and can range from - oo to -H oo. If z 
is very large and positive, e'^ will be very small and 
almost zero. Therefore, the probability of outcome 
will be numerically equal to one. If z is very large but 
negative, e"^ will be very large and almost infinite. In 
this case the probability of outcome will equal l/oo, 
which is zero. This illustrates the fact that the 
probability of outcome can mathematically achieve 
numerical values only within the range of zero and 
one. The former would imply the absence of the 
outcome and the latter, the presence of the outcome. 
Intermediate values can be interpreted as the 
probability of the outcome. For example, for a given 
patient, if the regression equation generates a value 
of 0.65, the probability of malignancy for that 
patient is 65%. 

In the final stage of deriving the regression model, 
the probabilities of malignancy for all the patients in 
the testing set are calculated. These are then 
compared with the actual histology to check how 
accurately the model is performing. This is an 
important exercise as a poor accuracy is almost 
certainly indicative of excessive shrinkage, i.e. the 
derived model refers to a chance relationship and is 
unable to generalise well. A likely cause would be 
the inclusion of too many input variables. 

23.3.1 Advantages and Disadvantages of 
Multiple Logistic Regression 
Analysis 

The advantages of this statistical method are: 

• it chooses the most appropriate and independent 
variables for predicting the outcome of interest; 

• the coefficients for each variable are calculated to 
reflect the relative importance of each variable; 

• the output value of the regression model is 
conveniently equal to the probability of the 
outcome of interest. This value can be used for 
counselling and planning management. 

The disadvantages of this statistical method are: 

• it requires fast computational power for its 
derivation. Furthermore, once the model is derived, 
a computer or at least a programmable calculator 
would be required to calculate the probability of 
malignancy for any prospective patient; 

• the models may not be portable, i.e. a model 
generated at one scanning unit may not be usable 
at another unit unless identical recruitment 
criteria and methodology for defining patient 



characteristics (e.g. presence or absence of papil- 
lary projections, random echogenicity, low im- 
pedance blood flow, etc.) are present; 

• significant interactions may exist between the 
chosen input variables. While allowances can be 
made for these interactions, the resulting model 
becomes very cumbersome. For instance, suppose 
that among the input variables there are two 
whose values need to be large simultaneously for 
the outcome of interest to occur. This implies that 
the two variables are not completely independent. 
Under some circumstances, e.g. the value for one 
variable is very large and the other normal for a 
given patient, the model may incorrectly predict 
the outcome of interest. The value for the former 
would have to be large enough to compensate for 
the smallness of the other. To make this model 
more accurate, a correction variable would have to 
be incorporated into the model, making it 
cumbersome to use. 



23.4 Artificial Neural Networks 

These are computer-based decision-making tools, 
which are modelled on the structure and learning 
behaviour of biological nervous systems. They are 
used to generate a numerical probability of an 
output (e.g. presence of malignancy) from the input 
of clinical and technical data. Information from 
examples (retrospective data) is used to develop 
algorithms (supervised learning) in the same 
manner as a clinician learns to make a particular 
diagnosis based on previous experience. The poten- 
tial of this approach to aid radiological diagnosis has 
been recognised for some years.^^In particular, the 
technique has been applied to texture analysis in 
ultrasonography,^^ differential diagnosis from chest 
X-rays, prediction of pulmonary embolism from 
ventilation/perfusion scans^^ and the prediction of 
breast cancer from mammography.^^ 

The term “neural network” is derived from the 
close resemblance of its structure with the neuronal 
interconnections within the brain. Individual neu- 
rons in the physiological nervous system receive 
multiple synaptic inputs from surrounding neurons. 
The activation level of any given neuron is 
dependent on the activation of the preceding neuron 
and the strength of synaptic connections between 
them and this neuron. Neurophysiologists have long 
been aware that in simple animal models, learning is 
accompanied by changes in morphology and 
neurotransmitter release at synaptic junctions that 
can be visualised with the electron microscope. It 
has therefore been proposed that learning takes 
place by adjusting the strengths of individual 
synaptic connections. 
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In the artificial neural network (ANN), the input 
signals (e.g, age, menopausal status, etc.) are 
propagated forward through layers of processing 
nodes to emerge eventually as the output signal (e.g. 
histopathology of an adnexal mass). The most 
commonly used structure for an ANN utilises three 
layers: input layer, hidden layer and output layer 
(Figure 23.1). The input layer consists of individual 
processing nodes (analogous to individual sensory 
neurons) for each parameter that is thought to be 
important for contributing towards the eventual 
output. The output layer also contains individual 
processing nodes for all the desired outputs. The 
hidden layer is slightly more difficult to conceptua- 
lise and also contains processing nodes. These 
receive signals from the input layer and, after 
processing, relay them to the output layer. The 
connectivity of the network is such that each input- 
processing node is connected to all the nodes within 
the hidden layer. Each of these nodes in turn is 
connected to all the nodes in the output layer. All 
the individual connections are weighted depending 
on the relative importance of each of the nodes in 
the preceding layer. Initially, before the training of 
the network begins, these weights are set at random. 
During training, when examples are presented to the 
network, these weights are adjusted at each iteration 
until, after multiple iterations, these weights have 
been fine-tuned such that a maximum number of 
patients in the training data are correctly classified. 

The connection weights are adjusted when 
examples are presented to the network during 
supervised learning. This process can be achieved 
with various learning algorithms, but the classical 
method is called the “back propagation” method. 
Briefly, the network calculates the error between the 



projected network output and the actual desired 
output for all the cases. In this manner the mean 
square error for all the input-output pairs in the 
training data is computed with the current set of 
weights. The information regarding the magnitude 
of this mean square error is “back propagated” to 
the individual weights, which are then adjusted for 
the next iteration. With this new set of weights, the 
error is again calculated and the adjustment 
repeated. This process can be carried on ad 
infinitum to minimise the mean square error or, 
alternatively, it can be terminated following a set 
number of iterations, even if maximal reduction in 
mean square error has not occurred. It must be 
noted that a high number of iterations during 
training for thorough fine-tuning of the weights does 
not necessarily result in a better model than one that 
had the iterations terminated at the optimum time 
early on during the training process. This is because, 
with increasing training time, the model can over- 
train. This is analogous to memorisation. If the 
network model memorises each of the input-output 
pairs in the training data, it may not be able to 
generalise well with new data that is presented to it 
in the future. Therefore, the aim of any network- 
building process is to ensure that it is able to 
generalise rather than memorise all the different 
combinations of input-output pairs that are pre- 
sented to it. 

The preceding paragraphs have given a general 
overview of the structural architecture of neural 
networks and how certain elements within this 
network are adjusted to produce the desired output. 
A basic understanding of the neural networks can 
perhaps be achieved by considering what happens to 
input data as it is presented to a network. The 
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Figure 23.1 Architecture of 
the neural network for pre- 
dicting ovarian malignancy 
from demographic and sono- 
graphic data. TAMXV, Time- 
averaged maximum velocity. 
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magnitude of each input can be thought of as the 
activation level of a given neuron in the input layer. 
The amount of this activation that will be relayed to 
the neuron in the next layer (hidden layer) will be 
dependent on the weight or strength of the 
connection between the two. This neuron in the 
hidden layer, meanwhile, will also be receiving other 
stimuli from the other neurons in the input layer, 
depending on their individual activation levels and 
the strengths of the connections between them. 
Therefore, for a given neuron in the hidden layer, its 
level of activation will depend on the sum of all the 
stimuli that it receives. This activation is then 
propagated forward to the neuron in the next layer 
if it is high enough. This is analogous to a neuron 
firing if the activation level exceeds the threshold. 
The decision to propagate its stimulus forward is 
achieved by processing the overall activation level 
through a “transfer function”. This is usually the 
sigmoid function and it determines the threshold for 
the stimulus. The amount of stimulus that the 
neuron in the next layer receives is also dependent 
on the connection strength between the two. 
Assuming that this is an output neuron, it will have 
a high activation level (indicating a greater possibi- 
lity of malignancy in our study) if the summation of 
all the weighted stimuli it receives from other 
neurons in the hidden layer is high. 



23.4.1 Method for Generating Artificial 
Neural Network Model 

The initial process of data collection and separation 
into training and testing sets is similar to that 
described for multiple logistic regression analysis. 
Dedicated computer software capable of generating 
neural network models is used with the training set 
as the substrate. Similar rules as described above 
for logistic regression models apply regarding the 
number of input variables that should be incorpo- 
rated. The combination of variables likely to give 
the best neural network model has to be chosen by 
the investigator on a trial-and-error basis. This is 
unlike multiple logistic regression analysis, in 
which the most independent and predictive vari- 
ables can be statistically selected. Therefore, with 
ANNs, numerous models with various combina- 
tions of input variables have to be generated 
individually. Each of these models then has to be 
compared with the others until the best model with 
the appropriate input variables emerges. Receiver 
operating characteristic (ROC) curve analysis using 
the statistic provided by area under the graph can 
be used to perform this comparison of different 
models.^^ 



23.4.2 Advantages and Disadvantages of 
Artificial Neural Networks 

The advantages of this technique are: 

• the model is more accurate than the one generated 
by multiple logistic regression analysis because it 
has inherent mechanisms for adjusting interac- 
tions between input variables.^^ When enough 
patients have been recruited to allow numerous 
input variables, the chances of interactions 
increase, making this modelling technique more 
superior; 

• unlike logistic regression analysis, which can 
predict only two outcomes (e.g. absence or 
presence of malignancy), ANN can predict any 
number of outcomes (e.g. benign, borderline, 
invasive and metastatic). However, this would 
require a large data set. 

The disadvantages of this technique are: 

• it cannot inherently choose the best set of 
independent variables and hence the generation 
of the best model is cumbersome and time- 
consuming.^^ This may be overcome in the future 
with dedicated software that will not only generate 
the model, but also instantaneously carry out the 
ROC curve analysis on the generated model. The 
area under the graph statistic may be stored for 
subsequent comparisons; 

• artificial neural network models use matrix 
algebra and complex functions to generate the 
output value, unlike the relatively simpler regres- 
sion equation derived by logistic regression 
analysis. The use of these models on prospective 
patients then requires a dedicated database on a 
relatively fast computer. 



23.5 Experimental Results 

Statistical modelling to predict malignancy in 
ovarian tumours has only recently been investigated 
with the advent of faster computing power. Our own 
experience has been based on a sample of 67 
patients who were known to have an adnexal mass 
and were about to undergo surgery.^^’^^ All the 
patients underwent a preoperative scan and had 
data collected on their age, menopausal status, size 
of their tumour, echogenicity, locularity, presence of 
papillary projections and Doppler indices, such the 
PSV, TAMXV, PI and RI. Unfortunately, complete 
data on serum CA 125 was not available. This 
sample of 67 patients was separated randomly into 
two sets: a training set, which contained 52 patients 
(41 benign, 11 malignant), and a testing set, which 
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contained 15 patients (11 benign, 4 malignant). The 
derived regression model retained three indepen- 
dent variables, including “age”, “TAMXV” and 
“papillary projections score (0, 1)”.^^ The prob- 
ability of malignancy was given by: 

Probability of Malignancy = ^ ^ 

Where z = (0.1273 x age) + (0.2794 x TAMXV) + 
(4.4136 X papillary projection score) - 14.2046 and e 
is the mathematical constant and base value of 
natural logarithms. This model gave a sensitivity 
and specificity of 90.9% and 87.8% respectively for 
the training set at a cut-off value for probability of 
malignancy of 25%. When cross-validated on the 
testing set, a 100% accuracy was achieved. There- 
fore, the overall sensitivity and specificity for the 
whole data set at the cut-off value of 25% probability 
was 93.3% and 90.4% respectively.^^ 

We used the same data set to derive an ANN 
model.^^ Two hundred and five different models, 
each with a different combination of four input 
variables, were designed and compared. The best 
model contained “age”, “largest diameter”, “papil- 
lary projection score” and “TAMXV” as the input 
variables. These were modulated through a single 
hidden layer containing three nodes, as shown in 
Figure 23.1. Using a lower cut-off value of 5% 
probability, the sensitivity and specificity for the 
whole data set using the best ANN model were 100% 
and 96.2% respectively. Figure 23.2 shows the ROC 
curves for the ANN and logistic regression models, 
and TAMXV and PI for comparison. It shows clearly 
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Figure 23.2 Receiver operating characteristic curve comparing the 
diagnostic accuracy of the neural network model, multiple logistic 
regression model, time-averaged maximum velocity (TAMXV) 
and pulsatility index (PI). 



that better discrimination is achieved using the 
statistical models. 

Some cases of actual data are shown as examples 
in Table 23.2 to illustrate the workings of the logistic 
regression model.^^ The first patient (case A) was 
only 31 years of age. There were no papillary 
projections, but the TAMXV was higher than our 
optimum cut-off value of > 12 cm/s, which would 
have made this tumour malignant according to 
Doppler criteria alone. However, the model correctly 
identified this lesion as benign. Conversely, case B 
was that of a 65-year-old whose tumour had 
papillary projections. The TAMXV was lower than 
the optimum cut-off value of 12 cm/s, which would 
have made it a benign lesion according to the 
Doppler criteria alone. Despite the low TAMXV, the 
model correctly identified this lesion as malignant. 

The other two cases in Table 23.2 relate to those 
who were classified incorrectly by the model. Case C 
was a young patient of 37 years of age, whose 
tumour had no papillary projections and the 
TAMXV was higher than the optimum cut-off value. 
The tumour in this case was shown to be of 
borderline malignancy on the basis of histological 
criteria. We suspect that the model failed because 
the TAMXV was not high enough to offset the 
effects of the young age and the absence of papillary 
projections. A close inspection of case D shows that 
it was incorrectly classified as positive because of the 
high TAMXV. 

Important data on statistical modelling have also 
been produced by Timmerman and colleagues.^^ 
Their sample included 191 patients separated 
randomly into the training and testing sets at a 
ratio of two-thirds to one-third. The best logistic 
regression model retained four variables including 
“colour score” (a subjective semi-quantitative as- 
sessment of blood flow on colour Doppler imaging 
ranging from zero to four), “serum CA 125”, 
“presence of papillary projections”, and “menopau- 
sal status”. The probability of malignancy was 
given by 1/1 + e"^, where z was equal to (2.6369 x 
colour score) + (0.0225 x CA 125) + (7.1062 x 
papillary projection" score) + (2.6423 postmenopau- 
sal status score) - 13.6796. At a cut-off value of 25% 
probability of malignancy, this model gave a 
sensitivity and specificity of 97.1% and 90.8% 
respectively on the training set. When cross- 
validated on the testing set, these reduced to 
92.9% and 78.4% respectively. Therefore, the overall 
sensitivity and specificity for the whole data set was 
95.9% and 87.1% respectively.^^ 

Timmerman and colleagues have also experimen- 
ted with ANN models.^^ Their best model derived 
and tested on 173 patients contained seven input 
variables, including “presence of papillary projec- 
tion (0, 1)”, “presence of smooth outline (0, 1)”, 
“presence of unilocular cyst (0, 1)”, “presence of 
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Tabl« 23.2. hxdniplc cases lo illustrate derivation of probability and odds from logistic regression modcL TAMXV, Time averaged 
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ascites (0, 1)”, “presence of bilateral involvement (0, 
1)”, “postmenopausal status (0, 1)” and “serum CA 
125 level”. These were modulated through a hidden 
layer containing two nodes. At a cut-off value of 
60% probability of malignancy, their model gave a 
sensitivity and specificity of 97.0% and 92.8% 
respectively on the training set and 93.8% and 
95.1% respectively on the testing set. 

A logistic regression model based on 155 patients 
has also been produced by Schutter et al.^^ Their 
input variables were “clinical examination findings 
(0, 1)”, “ultrasound morphology score” (based on 
Finkler et al^), “serum CA 125” and “serum CA72- 
4”. Their z-score for the regression equation was 
equal to -5.6816 + (2.2677 x ultrasound score) - 
(2.4928 X clinical examination score) -H (1.6057 x 
CA 125) -H (1.5866 x CA72-4). With this regression 
model they obtained a sensitivity and specificity of 
81.3% and 90.2% respectively. The cut-off value for 
probability of malignancy at which this performance 
was achieved was not stated. It also appears that no 
attempt was made to cross-validate the derived 
model on a testing set. 

Alcazar and colleagues derived a logistic regres- 
sion model on 73 patients and tested it on a further 
58 patients.^^ Their input variables included an 
“ultrasound morphology score” based on Sassone et 
al^^ and a “colour Doppler score” based on the RI 
value. The z-score for their regression model was 
equal to -5.002 + (4.263 x morphology score) -l- 
(3.095 X Doppler score). At a cut-off value of 75% 
probability of malignancy, their model, when tested 
on the 58 patients, gave a sensitivity of 84.6% and a 
specificity of 100%. 

Clayton and colleagues derived and tested neural 
network and logistic regression models on 217 
cases.^^ Their variables included age, CA 125 level 
and Lerner ultrasound score. Their neural network 
model was 95% sensitive and 78% specific and the 
logistic regression model was 82% sensitive at a 
specificity of 51%. 

More recently, data has emerged on prospective 
validation of logistic regression models. Aslam and 
colleagues at King’s College Hospital, where our 
original logistic regression model was produced, 
failed to obtain any decent accuracy with, the 
original model when tested prospectively on 61 



women with adnexal masses.^^ At a cut-off value of 
50% probability of malignancy, the sensitivity and 
specificity were 43% and 92% respectively. It was 
reported that there was a lack of homogeneity 
between the cases that had been used to generate the 
original model and those that were used to test the 
model prospectively. More specifically, in our 
original data set, there were no cases of non- 
epithelial ovarian malignancy. In contrast, the data 
used to test the model prospectively contained five 
out of 23 non-epithelial ovarian malignancies. As the 
original model was developed from a small number 
of non-diverse cases, it could not have been 
expected to perform accurately if it was not trained 
to cater for these odd cases. Indeed, we had stated in 
our original study that our aim was to report a 
potentially useful application of multivariate logistic 
regression analysis on data to predict the presence 
of malignancy in an adnexal mass. It was not our 
intention that the model be used definitively to 
calculate probabilities. This was because it was 
derived from a small number of cases and the extent 
to which this form of modelling was sensitive to 
variation in the scanning technique and interpreta- 
tion of features was unknown. 

Therefore, the study by Aslam and colleagues 
merely confirms that precise models based on 
logistic regression have to be generated from a large 
number of diverse cases. It does not prove that these 
statistical modelling techniques are ineffective. 



23.6 Future Directions 

One of our future aims should be to build models on 
easily collectable data, such as serum CA 125, 
presence or absence of a relevant family history, 
locularity, size, etc., instead of complex data such as 
the Doppler indices. The latter require expertise and 
are generally less reproducible than the former. 
Certain aspects of ultrasound morphology and its 
interpretation are also affected by operator experi- 
ence and bias. For example, what may represent a 
papillary projection to one operator may merely be 
interpreted as an irregular outline by another. 
Similarly, a suspiciously mixed echogenicity within 
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a tumour may not be perceived as such by another 
operator. Because these elements play a vital role in 
most algorithms, we need to find ways of standard- 
ising their interpretation. Only then are statistical 
models likely to become portable. Perhaps, we need 
to experiment with allowing artificial intelligence to 
take over this role of interpretation. The use of 
neural networks for texture analysis in ultrasono- 
graphy is not new.^^ It should therefore be possible 
to develop expert systems based on neural networks 
that will extract the necessary information, such as 
papillary projections, echogenicity, locularity, etc. in 
real time while ultrasonography is being performed. 
This information could be fed directly into resident 
statistical models programmed into the ultrasound 
hardware, so that a final result is made available 
immediately on completion of the examination. 



23.7 Conclusions 

Statistical modelling to predict ovarian malignancy 
appears to be a logical way forward in our search for 
the perfect algorithm to discriminate benign and 
malignant tumours. It is useful that the numerical 
outputs of these models can conveniently be 
interpreted as a probability. These can be usefully 
applied in terms of counselling patients and 
planning management. Most experimental evidence 
on the usefulness of these models is based on 
retrospective analysis of data. This inherently 
exaggerates the accuracy of these models. The few 
data on prospective validation appear to suggest that 
these precise models will have to be generated from 
relatively large samples of diverse cases. 
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24.1 introduction 

The laparoscopic treatment of adnexal masses has 
become the gold standard within the last few years. 
However, there are few extensive descriptions of the 
procedure; it is generally summarised as a "strip- 
ping" procedure without any detail. Nevertheless, a 
good laparoscopic technique and adequate surgical 
management are required to ensure optimal patient 
care. In this chapter, we will discuss: 

• the treatment technique that should be adapted to 
each pathological diagnosis; 

• postoperative adhesions; 

• the limits of the laparoscopic approach, account- 
ing for all the clinical and experimental data 
recently reported about tumour dissemination. 

Obviously, any significant and reliable improvement 
in preoperative evaluation would be a major step 
forward in the surgical management of adnexal 
masses. 

24.2 The Surgical Technique 

24.2.1 Entering the Abdomen 

The initial steps of the laparoscopy procedure have 
been described elsewhere.^ However, a specific 
technique should be used to manage large adnexal 
cysts, in order to avoid blind punctures with the 
Veress needle or with the umbilical trocar. To treat a 
cyst of more than 8 cm, the pneumoperitoneum is 
created in the left hypochondrium with a Veress 
needle inserted perpendicularly to the abdominal 
wall. In very large masses, up to 20 cm, the first 
trocar may be inserted above the umbilicus or with 
an open laparoscopy technique. 



A very large mass is not a contraindication to the 
laparoscopic approach as long as a reliable pre- 
operative examination of the internal capsule of the 
cyst has been carried out. As very large masses are 
often difficult to examine using ultrasound, we 
routinely use a second imaging technique, prefer- 
ably magnetic resonance imaging (MRI), to confirm 
that the mass is entirely or almost entirely cystic. If 
there are large solid areas inside, the laparoscopic 
approach may be considered to inspect the upper 
abdomen, but not for the treatment. 

In adnexal masses, large solid contents should be 
considered an absolute contraindication for laparo- 
scopic surgery. Ovarian morcellation is always an 
unacceptable in such cases. 

24.2.2 The Ancillary Ports 

Ancillary trocars should be inserted perpendicularly 
to the abdominal wall. This is particularly important 
when treating an adnexal mass. Indeed, if a cancer is 
diagnosed or missed during the laparoscopic 
procedure, a restaging procedure will be required. 
As trocar site metastases have been reported,^ 
excision of the trocar sites is recommended when 
performing a restaging. However the information 
obtained from an excision, performed perpendicu- 
larly to the abdominal wall, is reliable only if the 
trocars were inserted in the same way. 

24.2.3 Laparoscopic Treatment 

The cyst wall should be removed completely. 
Ablation of the cyst wall with laser or bipolar 
coagulation cannot be considered as a valid treat- 
ment, except in selected cases, such as endometrio- 
mas in young infertile patients. Pathological 
examination of the entire cyst wall is required to 
make a reliable diagnosis. 
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When learning the technique for laparotomy, we 
were taught the concept that an adequate cystect- 
omy should be performed without puncture or 
rupture to avoid spillage of malignant ovarian 
tumours. However, we believe that puncture of a 
tumour of low malignant potential and of an early 
invasive cancer has no effect on the prognosis when 
the tumour is removed immediately by laparot- 
omy.^“^ A rupture is not the catastrophic event 
described by Williams in 1973.^ 

In our opinion: 

• it is difficult to achieve an ovarian cystectomy 
without puncture or rupture; 

• avoiding puncture is impossible when treating an 
early ovarian cancer. Indeed, if a tumour is 
malignant, it invades the cleavage plane and 
cannot be separated from the surrounding ovarian 
tissue without rupture. In these cases, cystectomy 
without rupture is impossible. 

The key steps in the management of an ovarian mass 
are the diagnosis and the choice between salpingo- 
oophorectomy and ovarian cystectomy. 

24.3 The Laparoscopic Diagnosis^ 

First, a peritoneal fluid sample and/or peritoneal 
washings for cytological examination are aspirated 
from the posterior cul-de-sac, or from the paracolic 
gutters and the vesicouterine cul-de-sac, when the 
pouch of Douglas is obliterated by adhesions or 
filled by a large adnexal mass. Thereafter, the cystic 
ovary, pelvic peritoneum, contralateral ovary, para- 
colic gutters, diaphragm, omentum, liver and bowel 
are carefully inspected. The value of this inspection 
has been confirmed by Possover et al, who reported 
that metastases easily accessible to laparoscopic 
inspection were always present in patients with 
metastasis of the small bowel and of the mesentery.^ 
If signs of malignancy such as ascites, peritoneal 
metastases or extracystic ovarian vegetations are 
found, the mass should be treated as suspicious or 
malignant. 

In the remaining cases, an intracystic evaluation is 
required to rule out malignancy. Several techniques 
may be used to perform this essential step of the 
surgical diagnosis (Table 24.1). Adnexal masses are 
punctured only when assumed to be benign from 
the initial laparoscopic inspection and from the 
preoperative work-up. This is simple when 
managing adnexal masses that are non-suspicious at 
ultrasound. In this group, the incidence of malig- 
nancy is low, and the false negatives are explained 
by two possibilities: 

• a solid tumour is found on the surface of the cystic 
mass or beside the lesion identified by ultrasound; 



TiW* 24,1. I lor mtrjtyvtiv I'xamtn.ilion, 

Prcoperaiive AlHiomin.il iiltriisound 
ultrasound 
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resonaiKe imaging 

Imraopcralive Laparoscopic inspection svithoul puncture 
I a p a rt >scopi c ultrasound 
ilvarioscopy (a second endoscojH' is 
required) 

l aparoscopic intracystic inspection 
tan incision is required) 

F*ostope relive Macroscopic pathological examination 

• very small vegetations (less than 1 mm in dia- 
meter) not visible at ultrasound are present inside 
the cyst and may be identified only at laparoscopy 
using an endocystic inspection with the magnifi- 
cation provided by the laparoscope. 

In contrast, the situation is more difficult when the 
adnexal mass is suspicious at ultrasound. Indeed, 
most masses are benign (Table 24.2) and conservative 
treatment would be possible in most cases, whereas a 
routine salpingo -oophorectomy is unacceptable. From 
the results of ultrasound examinations performed 
preoperatively in our department, we propose the 
following management of this sometimes difficult 
clinical situation. 

In young patients (< 40 years old) (Figure 24.1), the 
laparoscopic inspection allows a reliable diagnosis of: 

• physiological cysts, which are identified using 
previously reported macroscopic signs (Table 24.3); 

• endometriomas, which are recognised from the 
ovarian adhesions and the peritoneal implants; 

• suspicious paraovarian cysts, whose solid contents 
may be seen through the cyst wall. 

Moreover, teratomas may be diagnosed from 
the preoperative ultrasonographic examination, 
computed tomography (CT) scan or MRI. 

In the remaining cases, which represent fewer than 
10% of patients aged less than 40 years, the manage- 
ment should be adapted to each case. If only one 
small intracystic papillary formation was found at 
ultrasound, endocystic examination with frozen sec- 
tion may allow conservative treatment. In 
contrast, if there were numerous papillary formations, 
if the tumour was mixed or mainly solid, if numerous 
vessels with a low resistance index were found or if 
the tumour is very large, an adnexectomy without 
puncture is the reasonable treatment. 

Puncture is not routine; it should be discussed 
cautiously as an essential step of the management with 
potential but unknown prognostic consequences, 
which cannot justify a routine salpingo-oophorectomy. 

In patients aged 40-50 years, laparoscopy remains 
an important diagnostic tool, given the frequency of 
physiological and paraovarian cysts and of endome- 
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Tabit 24.2. diagnosis according to age and ultra so nographic appearance. Values are n (%) 

Non -suspicious masses* Suspicious or solid masses'" 



Age (years) 


< 40 


> 40 - < 50 


> 50 


Total 


< 40 


> 40 - < 50 


> 50 


Total 


Physioiogicat 


94 (22.5) 


28 (15.9) 


2 (2.0) 


124 (17.9) 


23(IL7) 


7 (10.8) 


3 (4.8) 


33 (10.2) 


Serous 


87 (20.9) 


62 (35.2) 


70 (70.7) 


219 (31.6) 


18 (9.2) 


6 (9.2) 


26 (41.9) 


50 (15.5) 


Paraovarian 


55 (12.7) 


17 (9.7) 


10 (lO.l) 


80 (U.6) 


3 (1.5) 


2 (3.1) 


1 (1.6) 


6(1-9) 


Mucinous 


55(12.7) 


19 (10.8) 


9 (9.1) 


81 (11.7) 


9 (4.6) 


5 (7.7) 


8(12.9) 


22 (6.8) 


Dermoid 


20 (4.8) 


0 (0.0) 


1 (2.0) 


22 (3.2) 


103 (52.6) 


16 (24.6) 


»(14.5) 


128 (39.6) 


F.ndometrioma 


105 (25.2) 


48 (27.3) 


5(5.1) 


158 (22.8) 


26 (13.3) 


25 (38,5) 


1 (1.6) 


52 (16.1) 


Low malignant 
potential 


4 (1.0) 


2(1.1) 


1 (KO) 


7 (1.0) 


6(3.1) 


1 (1.5) 


5 (8.1) 


12 (3.7) 


Cancer 


1 (0.2) 


0 (0.0) 


0 (0.0) 


1 (0.1) 


8 (4.1) 


3 (4.6) 


9(14.5) 


20 (6.2) 


Total 


417 


176 


99 


692 


196 


65 


62 


323 



* Non -suspicious masses: entirely cystic masses, entirely cystic masses with echogenic fluid* cysts with one or several thin septae. 
^ Suspicious masses at ultrasound: thick septae, vegetations, mixed tumours. 



triomas (Table 24.2), but difficult cases are managed 
by salpingo-oophorectomy. 

In postmenopausal patients and patients over 50 
years old, where the incidence of malignant tumours 
is high (22.6%), laparoscopic diagnosis is helpful to 
inspect the diaphragm and the upper abdomen. All 
benign masses are treated by bilateral salpingo- 
oophorectomy. As the incidence of malignancy is 
high, frozen sections should be available when 
managing this group of patients. 



24.4 Laparoscopic Puncture: The 
Technique 

Care should be taken to minimise spillage when 
puncturing a cyst. Briefly, the adnexa is grasped and 
stabilised with an atraumatic forceps placed on the 
utero-ovarian ligament. The puncture should be 
performed perpendicularly to the ovarian surface 
and, as discussed below, it should be located on the 




Figure 24.1 Management of patients < 40 years old with adnexal masses. 
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TaWf 24.3, Uparo!icopic criteria to distinguish benign ovarian 
neoplasms and physiological cysts 

Benign neoplasm Functional cysl 



UterO'Ovarian 
ligament 
C^ysi wall 
tlysl vessels 

Fluid 



Lengthened Normal 

Thick Thin 

Comb- like from the Scanty. coraNike 

hilum 

Clear, chocolate Saffron yellow 



Internal appearance Smmith 



Retinal-like aspect 



Cystectomy Possible 



“Impossible" 



antimesenteric border of the ovary. Small cysts are 
aspirated with a needle connected to a 20 or 50 ml 
syringe. Cysts of more than 5 cm are punctured with 
a 5 mm conical trocar and emptied with an 
aspiration lavage device 5 mm in diameter. A 5 
mm conical trocar is used to puncture large cysts for 
the following reasons: 

• the penetration of cone-shaped instruments 
depends on the perforating effect of the instru- 
ment and on the elasticity of the cyst wall, so that 
the puncture is more watertight than when 
performed with a cutting instrument; 

• the 5mm reusable conical trocar can be inserted 
through a 5.5 mm disposable trocar, so no trocar 
changes are necessary after the puncture; 

• a large and powerful aspirating device is used for 
aspiration of the cyst contents. 

As a puncture performed with currently available 
instruments cannot be completely watertight; other 
devices are being developed to decrease the risks 
associated with a puncture. The first possibility is to 
introduce a large bag in the abdomen, to put the bag 
in the pelvis and to place the adnexa in the bag, so 
that the cyst fluid will be collected in the bag if any 
leakage occurs. This technique is not particularly 
effective when managing very large adnexal masses, 
or in patients with significant pelvic adhesions. 
Another possibility would be aspiration of the cyst 
through a watertight membrane stuck on the surface 
of the ovary. The solution should be simple but the 
device should be watertight during the puncture and 
after aspiration to allow a safe endoscystic evalua- 
tion of the cyst wall. Any progress in this field would 
be welcome. 

The following arguments may be proposed: 

• puncture and endoscopic inspection are the final 
steps of the surgical diagnosis; 

• in our view there is no rationale for avoiding 
laparoscopic puncture, as the risks of dissemina- 
tion are minimal when the tumour is removed 
entirely and immediately; 



• laparoscopic cystectomy is much easier and faster 

after a puncture, than when trying to remove the 

cyst intact. 

Therefore, the classical laparoscopic approach, 
which includes a puncture, appears to be reasonable 
and can be used for the management of most cysts, 
including serous or paraovarian cysts, as well as 
unilocular or bilocular mucinous cysts. 

The cyst fluid is examined macroscopically and 
sent for cytological examination. The cyst and the 
pelvic cavity are then washed many times with small 
volumes of fluid to avoid contamination of the 
upper abdomen. The cyst is opened with scissors 
and the internal cyst wall inspected carefully. If signs 
of malignancy are found, the mass should be 
diagnosed as suspicious or malignant. 

Very large cysts (> 10 cm) are aspirated, inserting 
the second puncture trocar high enough to allow 
visual control of the puncture site. 

In most cases, endometriomas are fixed to the 
broad ligament by adhesions located close to the 
ovarian hilum. As these adhesions generally involve 
the endometrioma itself, the cyst will often be 
ruptured while freeing the ovary. The puncture should 
not be performed before ovariolysis. Indeed, a 
puncture performed on the posterior surface of the 
ovary is an unnecessary trauma, as an incision located 
on the anterior surface is almost always required to 
treat the cyst. In endometriomas, ovariolysis should 
be the first step and a puncture is performed only 
when the cyst has not been ruptured. 

In multilocular mucinous cysts with less than 3 
mm septae, puncture is often difficult, as several 
punctures are necessary to empty the mass. When 
there are more than three different cystic cavities, 
conservative treatment is rarely possible and 
probably involves a high risk of early recurrence, 
as small mucinous cysts may be missed around the 
main ones. Therefore, in large multilocular cystic 
masses, salpingo-oophorectomy should be 
discussed with the patient before surgery. 

Laparoscopic puncture and/or rupture of an 
ovarian teratoma may induce a granulomatous 
peritonitis. This complication is uncommon (1.1%; 
two cases out of 178 teratomas punctured in our 
experience);^ however, many other unreported cases 
have occurred. Moreover, from the data collected at 
incidental and/or routine second-look laparoscopy, 
we found that adhesion formation is not uncommon 
after the laparoscopic treatment of ovarian terato- 
ma. In contrast, adhesion formation appeared to be 
uncommon after the laparoscopic treatment of other 
types of benign ovarian neoplasm (Table 24.4), 
suggesting that the cyst contents, rather than the 
laparoscopic procedure, explained postoperative de 
novo adhesion formation. Therefore, the spillage of 
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Table 24A Adhesicins after laparoscopic cystectomy: 

20 palicnis, 22 treated adncxae. 17 contralateral adnexae, IPG, 
Intrapcritoneal cystectomy; HAt!> cystectomy by mini- 
laparotomy 



Group 


n 


Diameter (mm) Adhesion score*’ 


All 


22 


70.4 ± 37 (30-180)2.7 ± 5.9 (0-24) 


IPG 


15 


68.7 ± 42 (30-180)2.4 i 6.1 (0-24) 


EAC 


7 


74.3 ± 27 (30-120)3,3 ± 5.9 (0-16) 


Teratomas 


13 


68.4 ± 33 (30-140)4.6 ± 7.2 (0-24) 


Other patho- 
logical diagnoses 


9 


73.3 ± 45 (30-180)0.0 ± 0.0 


Contralateral 

adnexae 


17 


0.0 ± 0.0 


This adhesion score 


at .second -look laparoscopy was 


calculated using the American Fertility Society classification. 



teratoma contents should be avoided whenever 
possible. An accurate preoperative diagnosis is 
essential to help the surgical management. Although 
many ovarian teratomas are diagnosed by 
ultrasonographic examination, it may be worth 
confirming the diagnosis with a second imaging 
technique to identify the fatty tissue inside the cyst. 
Indeed, if fatty tissue is found inside a cyst, the 
diagnosis of teratoma is probable, malignancy is 
unlikely and cystectomy without puncture can be 
performed. Both CT scan and MRI with fat 



suppression sequences can be used to identify the 
fatty tissue. Whether the decrease in complications 
and adhesions is worth the additional costs will have 
to be evaluated in prospective clinical trials. 

On the other hand, a cystectomy cannot be 
achieved without rupture in large masses of more 
than 8 cm, in a pelvic cavity of 10 cm diameter. 
Therefore teratomas greater than 8cm are emptied 
with a 10 mm aspiration device. A very large 
teratoma is not a contraindication for conservative 
treatment. A laparotomy should be performed if it 
seems reasonable to preserve the ovary (Figure 24.2). 

24.5 Treatment Techniques 

24.5.1 Benign Ovarian Neoplasms 

After puncture, the pressure in the ovary decreases 
and the cyst wall and the remaining ovarian stroma, 
which present different degrees of elasticity, 
retract differently and open the cleavage plane 
spontaneously. Careful inspection of the ovarian 
incision will allow identification of this plane. To 
achieve a laparoscopic ovarian cystectomy, effective 
grasping forceps are required. In our group, the 
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Extensive peritoneal lavage 



Figure 24.2 Management of patients with teratoma. 
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number of intraperitoneal laparoscopic ovarian 
cystectomies performed increased rapidly after the 
development of the Manhes “grip” forceps. Three 
effective grasping forceps should be available to 
treat large cysts. This procedure is simple and is 
taught to first-year residents as soon as they feel 
comfortable with the laparoscopic view. However, a 
strict technique and some rules are required to make 
it reliable, to ensure that the cyst wall is removed 
without any tearing. 

The procedure should be performed under perma- 
nent visual control; therefore, the cleavage plane 
should always be perfectly exposed, implying that: 

• when pulling forceps in opposite directions, one 
should use short and slow movements and move 
the forceps on the cyst wall and on the remaining 
ovarian tissue often enough to obtain a perfect 
exposure; 

• haemostasis should be performed during the 
dissection, first because bleeding may obscure 
the cleavage plane and second because the 
haemostasis is often more difficult at the end of 
the procedure when the ovarian tissue is retracted. 

It is better first to separate the cyst and the ovary on 
both sides of the ovarian incision. To speed up the 
procedure, one should avoid allowing the part of the 
cyst wall, which has just been dissected, to retract. 
Instead, another forceps should be used and applied 
on the cyst wall closer to the cleavage plane. When 
the cyst wall retracts, it is necessary to grasp it two 
or three times to expose the cleavage plane again. 

To avoid ovarian damage, one should follow the 
“best” cleavage plane. This plane is identified when 
the outside surface of the cyst wall is white. If there 
is red tissue on the cyst wall, one is probably 
removing some healthy ovarian tissue. 



24.5.2 Paraovarian Cysts 

As the cyst wall is thin and covered only by the 
peritoneum, the cyst fluid can be seen through the 
cyst wall and the cyst appears blue. If there are 
abnormal intracystic areas (vegetations), the cyst 
wall is thicker and appears white, so that intracystic 
evaluation can often be achieved without puncture. 

When treating these cysts, it is important to open 
the peritoneum and to identify the cleavage plane 
before the puncture. For small cysts, if the puncture 
is performed first, it will be difficult to find the cyst 
in the retroperitoneal space. Again, the correct 
cleavage plane is identified only when there is no 
more red tissue or vessels on the surface of the cyst. 
If dissection is carried out without choosing the 
optimal plane, extensive coagulation close to the 



ovary is often required, whereas this is rarely needed 
in optimally dissected paraovarian cysts. Often 
paraovarian cysts can be removed and treated 
without puncture. However, large ones should be 
punctured after identification of the plane. 

24.5.3 Endometriomas 

Small ovarian endometriomas of less than 3 cm 
should be treated with a CO 2 laser or with bipolar 
coagulation. It is generally not possible to identify a 
cleavage plane in these small cysts. 

The treatment of larger endometriomas is 
controversial. In our department we use a cystect- 
omy technique. In in-vitro fertilisation, we obtained 
satisfactory pregnancy rates and number of ovocytes 
in most cases, except in patients who underwent 
several treatments for ovarian endometriomas. So 
the impaired ovarian function sometimes reported 
after ovarian cystectomy may be a consequence of 
the damage induced by the disease rather than a 
result of the surgical procedure. In the ovarian 
cortex biopsied around an endometrioma, Maneschi 
et al found a fewer follicules and vessels than in the 
ovarian cortex biopsied around teratoma. 

The dissection of an ovarian endometrioma is 
often difficult and includes several steps. The 
cleavage plane is difficult to identify along the 
rupture induced by the adhesiolysis, as if the cyst 
itself was stuck on the broad ligament. To identify 
the plane, it is necessary to enlarge the incision. 
Thereafter, the initial steps of the dissection are easy. 
When about one-third to one-half of the endome- 
trioma has been dissected, other difficulties are 
encountered. Red fibrotic tissue is seen on the 
surface of the cyst, meaning that some ovarian tissue 
is being removed. If the dissection is continued in 
this plane, bleeding and possibly damage to the 
ovarian vessels will occur. To avoid this, one should 
stay close to the cyst wall. The procedure is guided 
by the colour of the cyst wall: when it is white, the 
plane is correct; when it is red, the dissection is too 
far from the cyst wall. This is achieved by using 
three instruments: two grasping forceps to expose 
the plane, and scissors or bipolar coagulation to 
dissect the cyst. One should be careful at the end of 
the dissection, as the most difficult part of the 
cleavage is located close to the ovarian hilum and to 
the utero-ovarian ligament. 

Adhesions are the main problem in the treatment 
of ovarian endometriomas; we have shown that 
postoperative adhesion formation is uncommon, 
but that adhesion reformation occurs in more than 
90% of the adnexae (Table 24.5).^^ The number of 
oocytes was not lower after the laparoscopic 
treatment of an ovarian endometrioma (Table 24.6). 
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Tibit 14,S. Adhesions after 1aparos4:opii: treatment of large endometriuma 
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24.5.4 Teratomas 

Two Other techniques of laparoscopic ovarian 
cystectomy may be used for teratomas: 
“transparietal cystectomy” by mini-laparotomy and 
cystectomy without puncture. 



24.5.4.1 Transparietal Cystectomy 

Transparietal cystectomy is a cystectomy 
performed by mini-laparotomy after a laparoscopic 
diagnosis. In our group, this technique was used for 
all cysts before 1985 when the grip forceps was not 
available. Nowadays it is used only for the 
treatment of large teratomas. After puncture and 
drainage of the cyst with a 5 mm and/or a 10 mm 
aspirating device, a 3 cm low transverse incision is 
performed. The fascia and the muscles are opened 
using a classical surgical technique. Then the cyst 
and the ovary are grasped through the peritoneum, 
which is incised while pulling the ovary against the 
abdominal wall, thus facilitating the extraction of 
the ovary. Thereafter the drainage of the cyst is 
finished using the 3 cm incision and the ovary is 
extracted through the abdominal wall. The cystect- 
omy is performed using a classic surgical 
technique. The ovary is released in the peritoneal 
cavity without any suture and the abdominal wall is 
closed. 



Table 24.6. Mean number of oocytes obtained during in 
fertilisation cycles 


Indication 


No. of 
cases 


Ko. of 
ovoc>1es 


Tubal infertility 
Endometriosis 


253 


8.43 


Without previous endomelrioma 


83 


8-22 


After treatment of endometrioma 


67 


8.49 


After treatment of endomelrioma 
by cystectomy 


34 


7.96 



As protection of the abdominal wall is difficult or 
impossible, this technique should not be used in the 
treatment of suspicious masses. 



24.5.4.2 Cystectomy Without Puncture 

The ovary is grasped on the antimesenteric surface 
with atraumatic forceps. A small superficial incision 
of the ovarian cortex is performed with scissors. 
Then an aquadissection is performed through this 
small incision. The incision should be enlarged 
carefully. The plane is identified with atraumatic 
grasping forceps or with scissors. The surface of the 
cyst is white without any red tissue. Most cases of 
rupture occur while enlarging the incision, even 
though the cleavage plane has already been identi- 
fied. To avoid rupture and/or to minimise its 
consequences: 

• perform the dissection without grasping the cyst 
and without pushing it; 

• always move the instruments away from the cyst; 

• be patient and careful, particularly at the end of 
the procedure; 

• put the cyst in a large bag before dissection; 

• aspirate the cyst contents immediately and 
effectively. 

In our department this procedure is successful in 
about 50% of the cases, but it is not used for cysts of 
more than 7 cm in diameter (Figure 24.2). 



24.6 Laparoscopic Adnexectomy 

This procedure is simple when the enlarged ovary 
has stretched the adnexal ligaments, making hae- 
mostasis of the adnexal vessels both easy and safe, as 
the distance between the infundibulopelvic ligament 
and the ureter is increased. 
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In contrast, adnexectomy and/or oophorectomy 
may be very difficult when the ovary is fixed to the 
broad ligament by dense adhesions. In such cases an 
excision of the posterior leaf of the broad ligament is 
required to ensure complete excision of the ovarian 
tissue and to avoid the risks of recurrences and 
ovarian remnant syndrome. The ureter should be 
identified on the pelvic brim and dissected up to the 
uterine vessels. When the ovary is stuck to the broad 
ligament, identification of the ureter on the pelvic 
brim does not imply that the entire ovary may be 
safely excised without further uereteral dissection. 
Indeed, complete dissection of the ureter is required. 
This dissection is particularly important and diffi- 
cult in patients with endometriosis, as endometrio- 
sis frequently invades the retroperitoneal space and 
the ureter may be involved in the fibrosis induced by 
the implants. 

Haemostasis of the adnexal vessels can be 
achieved either with bipolar coagulation or with 
suturing techniques, according to the surgeon’s 
preference. Although much more expensive, the 
stapling devices present no advantages. In our 
department, bipolar coagulation is used in more 
than 95% of the cases. This technique is safe as no 
postoperative bleeding has been observed over the 
past 5 years. To make haemostasis of the infundi- 
bulopelvic ligament easier, it is important to open 
the peritoneum between the ovarian vessels and the 
round ligament and, whenever possible, to open the 
posterior leaf of the broad ligament. In this way, the 
ovarian vessels can be stretched much more 
effectively than when covered by the peritoneum. 
Moreover, the coagulation is more effective, as it is 
applied on the ovarian vessels and not on the 
peritoneum, which would retract, thus decreasing 
the effects of the electric current on the vessels. 

24.7 Extraction of the Cyst Wall 
and/or the Mass 

We have reported one case of abdominal wall 
endometriosis, which occurred on a trocar site after 
the laparoscopic treatment of an active endome- 
trioma.^ As this complication is uncommon, we 
assumed that this was induced by a part of the cyst 
wall left in the abdominal wall while extracting it. 
This complication, which occurred when endobags 
were not available, showed that the abdominal wall 
should always be protected when extracting an 
adnexal mass. 

Several techniques can be used. Currently, we use 
an endobag in most cases. An endobag should be: 

• large enough to allow the extraction of masses of 

8cm and more; smaller bags should be available to 



allow the extraction of small cysts without 
enlarging the skin incision; 

• easy to open in the abdomen; it should remain 
spontaneously open in the peritoneum; 

• long enough to allow easy extraction of the bag in 
obese patients; 

• solid enough to prevent rupture when the surgeon 
is pulling through the abdominal wall; 

• transparent, to allow visual control of punctures 
performed in the bag. 

The bag is extracted either through a 10mm port 
inserted in an appendectomy scar or through the 
umbilical trocar. When extracting a cyst without an 
endobag, the cyst wall may be cut by the trocar 
sleeve and a part of it may be lost in the abdominal 
cavity or in the abdominal wall. 

Small cysts can also be extracted through a 10 mm 
trocar, with a 5 mm reducer and a 5 mm forceps. 

It is more difficult to extract a mass that has not 
been punctured. An endobag is required even if the 
mass is extracted through the vagina. 

Large masses should be punctured or drained 
before extraction. We puncture the mass through 
the abdominal wall after the extraction of the neck 
of the bag. Performing a puncture in a bag that is 
still in the peritoneal cavity increases the risks of 
spillage. However, when puncturing through the 
abdominal wall, visual control is required to ensure 
that the puncture is performed inside the bag and 
not through it. This is easy in thin patients with a 
10 mm incision, whereas a larger incision is required 
in obese patients. It is sometimes necessary to put a 
10mm trocar in the bag to identify the surface of the 
cyst before the puncture. 

One of the port sites or the posterior fornix may be 
used for extraction of the bag. The colpotomy should 
be performed by laparoscopy using the Spuller 
instrument designed by the Lausanne group, which 
allows the posterior fornix to be opened and the bag 
grasped without losing the pneumoperitoneum. 

When an adnexectomy is associated with a 
hysterectomy, the adnexectomy is performed first. 
The mass is placed in a bag, which is closed and 
placed in a paracolic gutter. Extraction takes place 
after the hysterectomy. 

Whether or not to suture depends on several 
factors: 

• ovarian non-closure is a valuable technique, as 
shown by several experimental studies. In rabbit 
models, non-closure of an ovarian surgical inci- 
sion is less adhesiogenic than a microsurgical 
closure;^^’^^ 

• the shape of the ovary needs to be approximated 
to allow satisfactory healing and to prevent 
postoperative adhesion. In experimental studies, 
the ovaries were bivalved so that the shape of the 
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ovary was spontaneously approximated at the end 
of the procedure; 

• adhesion formation is increased at the surface of 
the ovary, when compared to the peritoneum; 

• ischaemia reduces plasminogen activator concen- 
tration and increases adhesion formation, so if 
sutures are used, they should be placed inside the 
ovary, not on the ovarian surface. 

From these results and our experience, some rules 
may be proposed to improve laparoscopic cystectomy. 
As in these experimental models, ovarian puncture 
and incision should be performed on the antimesen- 
teric surface of the ovary, as far as possible from the 
fimbria, so that the edges of the incision will be 
grossly approximated when the ovary falls back in the 
posterior cul-de-sac. The puncture site should be 
included in the ovarian incision. The cystectomy 
should be performed using only one incision, which 
should be large enough to avoid any additional tear of 
the ovarian cortex. Meticulous haemostasis should be 
achieved. Finally, the shape of the ovary may be 
approximated using a minimal resection of the 
remaining ovarian tissue or a superficial coagulation 
of the ovarian stroma to induce an inversion of the 
ovary, just as coagulation of the serosa is used to 
obtain eversion of the distal part of the tube. When 
the incision is adequate, ovarian sutures are not 
necessary, but when the shape of the ovary is not 
spontaneously approximated at the end of the 
procedure, one or two intraovarian sutures should 
be used to facilitate ovarian healing. 



24.8 Conclusions 

The following should be kept in mind when deciding 
on surgical management. The treatment of an 
ovarian tumour should be complete and immedi- 
ate.^^ At laparoscopy, one cannot distinguish benign 
vegetations from malignant ones. When treating 
macroscopically suspicious adnexal masses by 
laparoscopy, the consequence is that some ovarian 
cancers and tumours of low malignant potential are 
treated laparoscopically.^^ 

Frozen sections should not be used to decide the 
treatment of the ovary or to choose between 
laparoscopy and laparotomy. The most difficult part 
of the diagnosis is taking a biopsy for frozen section. 
Most false negatives of frozen sections are explained 
by inadequate biopsies. The only exception to 
this rule is a young patient with a small and solitary 
vegetation. In this situation, a biopsy is reliable, as 
there is only one suspicious area and the incidence 
of malignancy is low, below 10%.^^ 

In contrast, frozen sections are required to decide 
staging procedures and the treatment of the contral- 
ateral adnexa. Whenever possible, this treatment 



should be performed during the same anaesthesia, 
as 20% of the patients may refuse a restaging. 

Morcellation of an ovarian tumour is always 
unacceptable.^^ Most adnexal masses suspicious at 
ultrasound are benign, even in postmenopausal 
patients (Table 24.2). A reliable surgical diagnosis is 
required to decide the treatment of adnexal masses 
suspicious at ultrasound and to avoid laparotomies 
using a transverse incision for ovarian cancer. 

Most recent experimental studies concerning 
surgery and tumour growth suggest that tumour 
growth is greater after laparotomy but that tumour 
dissemination is worse after laparoscopy.^®”^^ There 
are no long-term follow-up data after the laparo- 
scopic treatment of ovarian cancer. 

We propose a simple scheme for management: 

• adnexal masses suspicious at ultrasound should 
be surgically diagnosed by laparoscopy; 

• adnexal masses suspicious at surgery should be 
treated by laparotomy; 

• at laparotomy, suspicious masses should be 
treated by adnexectomy and then managed 
according to the results of frozen sections. As 
already discussed, young patients with a solitary 
vegetation are the only exception to this rule; 

• high-risk patients such as postmenopausal pa- 
tients with adnexal masses suspicious at ultra- 
sound should be managed in oncology 
departments. 

The clinical consequences of these simple rules are 
summarised in Tables 24.7 and 24.8. The theoretical 
incidences of laparotomy and of salpingo- 
oophorectomy were calculated using data obtained 
in our department. The same methods may be used 
to evaluate the consequences of this management in 
each department. 
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Table 24X Calculated incidence of adnexectomy among 
benign masses in patients < 40 years old: based on data from 
patients treated in our department between 1992 and 1994 



Data used to calculate the theoretical Total 

incidence of adnexectomy 

Total no. of patients 248 

Benign masses suspicious at surgery 24 

Laparotomy in non -suspicious masses 3 

Salpingo'oophoreciomy for technical problem 10 
in non -suspicious masses 
Results: No, and rate of adnexectom/' if 
indicated for: 

All benign masses suspicious at surgery 57 (14.9%) 

Incidence in the department between 1992 24 (9.6%) 

and 1994 in the same group of patients 



This result includes all the malignant tumours (cancer, 
borderline) and all the laparotomies for technical reasons. 

It can be seen from Table 24.9 that whatever the 
pathological diagnosis and the diameter, most 
patients can be treated conservatively. A diameter 
> 10 cm should not be an indication for oophor- 
ectomy. Conservative surgery has always been the 
main objective of the pioneers of laparoscopic 
ovarian surgery. 
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25.1 Introduction 

The former widely accepted management for 
patients with epithelial ovarian cancer consisted of 
three basic components: (1) initial surgery with 
complete, thorough staging and debulking of 
advanced disease; (2) combination platinum-based 
chemotherapy; and (3) surgical reassessment to 
determine response to initial therapy.^ The role of 
primary debulking surgery in some subgroups of 
patients with advanced ovarian carcinoma has been 
questioned in recent years.^"^ Second-look surgery 
for ovarian carcinoma has been abandoned in most 
centres, because of the lack of a good second-line 
therapy that might increase overall survival. Intra- 
peritoneal radioactive phosphorus as consolidating 
therapy in patients with negative second-look 
laparotomy was associated with a considerable 
number of bowel complications, without improving 
the overall survival.^ 

The second-look laparotomy or surgical second 
look (SSL) was initially proposed by Wangensteen^’^ 
in the setting of gastrointestinal cancers; it was later 
introduced as a diagnostic tool in ovarian cancer. It is 
generally accepted that no therapeutic advantages 
are gained from SSL. Several reports compared 
computed tomography (CT) scans and SSL findings 
in terms of diagnostic performance. In a review by 
Reuter,^ the false-negative rate in these studies 
varied between 8 and 64% for CT. The diagnostic 
value of CT scans is probably higher as patients with 
palpable disease or high CA 125 serum levels were 
often excluded from these studies. Many anatomical 
sites of interest, such as the mesentery, omentum, 
surface of intestinal loops and parietal peritoneum, 
possess structural features that are not amenable to 
exhaustive CT scan examination, especially for just- 
visible or microscopic deposits. Despite this inaccu- 
racy, the specificity of CT scans was found to be 
reasonably good, ranging from 88 to 99%.^ 



25.2 Surgical Second Look Versus 
Second-look Laparoscopy 

Second-look laparoscopy following primary surgery 
and first-line chemotherapy is nowadays a commonly 
performed investigation, despite the lack of accurate 
comparisons of SSL and laparoscopic findings. 
Though most series only report on a small number 
of second-look laparoscopies, the main limitations 
are (1) false-negative laparoscopy findings probably 
ranging from 29.1 to 55%^®“^^ and (2) inadequate 
visualisation in up to 12% of the patients. 

A very interesting series was published by the 
Italian Northeastern Oncology Cooperative Group 
and the Ovarian Cancer Cooperative Group. They 
published a series of 102 patients with ovarian 
cancer who had complete remission (assessed by 
clinical findings, markers, and visualisation by CT 
scan and laparosocpy), after initial debulking and 
first-line chemotherapy (cisplatinum and cyclopho- 
sphamide or doxorubicin and cyclophosphamide). 
Forty-eight patients were randomly assigned to 
receive follow-up evaluation only, while 54 patients 
were assigned to receive second surgery (eight 
patients refused). Of the 46 surgical patients, 35 
had negative and 11 positive surgical findings (24% 
clinically false-negative). Despite the microscopic 
residua found at open surgery, and the fact that the 
patients were then treated with second-line che- 
motherapy (fluoro uracil and cisplatinum), SSL did 
not increase the probability of survival in this 
setting. They concluded that: (1) second-line treat- 
ment is rarely effective; (2) SSL accurately defines 
complete responders to first-line chemotherapy; (3) 
SSL per se does not prolong survival; and (4) if 
confirmed, a less invasive procedure could replace 
SSL as a valuable method in new first-line regimens 
in ovarian cancer patients with clinical complete 
remission confirmed by laparoscopy. 
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The second-look laparotomy and laparoscopy 
techniques in patients with epithelial ovarian cancer 
were compared by Abu-Rustum/^ who conducted a 
retrospective review of 109 patients with stage Ib-IV 
invasive epithelial ovarian cancer who underwent a 
second-look operation. Thirty-one patients (28.4%) 
underwent laparoscopy, 70 patients (64.2%) under- 
went laparotomy and eight patients (7.3%) under- 
went both procedures during the same operation. 
The majority of patients (60.6%) presented with 
stage IIIc disease. Persistent ovarian cancer was 
found in 65 of the 109 patients (59.6%), being 54.8% 
of the patients evaluated by laparoscopy, 61.4% of 
the patients evaluated by laparotomy and 62.5% of 
the patients who had both techniques. The mean 
blood loss, operating time and hospital stay were 
significantly lower in the laparoscopy group. All 
intraoperative and immediate postoperative compli- 
cations were noted in patients who underwent 
laparotomy. Eight of the 39 patients who were 
initially evaluated by laparoscopy were converted 
to laparotomy. The indication for conversion to 
laparotomy in all patients was the inability to 
identify gross peritoneal disease at laparoscopy. In 
these patients, cytological washings were obtained. 
Of these eight patients, four were positive after 
laparotomy, all of whom had positive washings 
taken at the time of laparoscopy. Three patients 
remained negative after conversion to laparotomy 
and only one patient had a positive biopsy from a 
tumour nodule in the posterior right diaphragm that 
was not seen during laparoscopy but was palpated 
and biopsied at laparotomy. This patient also had 
negative washings and was the only patient in whom 
disease would have been missed if laparotomy was 
not performed. 



25.3 Interval Debulklng 

By performing a laparoscopy to evaluate operability 
before primary debulking surgery in patients with 
advanced ovarian carcinoma, one will be able to 
select patients in whom complete cytoreductive 
surgery will be unsuccessful, and will thus avoid 
unnecessary laparotomies. Interval debulking is 
therefore regarded as a valuable way of treating this 
subgroup. The concept of interval debulking in 
patients with advanced ovarian carcinoma has been 
studied in a prospective, randomised trial. Four 
hundred and twenty-five patients (stage Ilb-IV) 
were included in the study and entered in one of the 
two treatment arms. First, patients who had an 
initial suboptimal debulking attempt were treated 
with six cycles of cisplatin and cyclophosphamide 
chemotherapy. The second group of patients 
received three cycles of the same chemotherapy and 



were then reoperated with the intent to bring all 
remaining residual disease to < 1 cm in diameter 
(interval debulking), followed by another three 
cycles of cyclophosphamide-cisplatinum che- 
motherapy. Patients in both arms were then 
encouraged to have second-look laparoscopy and 
full surgical-pathological staging was performed. 
Patients who were randomised to the interval 
debulking arm were discovered to have already 
been chemically cytoreduced (< 1 cm) at the time of 
interval debulking surgery in 36% of the cases. 
Interval cytoreductive surgery was successful in 27% 
but failed in 37% of the patients. Interestingly, 
considering all patients who underwent interval 
cytoreductive surgery, 55% had a pathological 
complete response at the time of second-look 
surgery, as compared with only 40% in the group 
receiving standard chemotherapy. Patients who were 
unsuccessfully debulked at the time of their interval 
debulking surgery had a similar survival to patients 
who had no interval debulking surgery. A multi- 
variate analysis performed on these patients showed 
that interval debulking surgery was an independent, 
prognostically significant factor, even after control- 
ling for other risk factors, and was associated with 
an approximately 33% reduction in the risk of death. 

Second-look laparoscopy is a valuable technique to 
select patients for interval debulking who are not 
good candidates for primary optimal cytoreduction 
(no macroscopic residual disease after surgery). In a 
series of open diagnostic laparoscopies to assess the 
operability of 58 patients with advanced ovarian 
cancer, we observed that operability could be 
successfully predicted in the majority (91%) of 
patients with ovarian carcinoma.^® Thirty patients 
received three or four cycles of platinum-based 
chemotherapy as the laparoscopy suggested it was 
impossible to achieve an optimal cytoreduction. In 24 
of these patients, an interval cytoreductive operation 
was performed. Six patients had progressive disease 
after treatment with first-line chemotherapy and 
received second-line cytotoxic drugs. By using an 
open laparoscopy prior to debulking surgery, un- 
necessary laparotomies could be avoided in 26 out of 
83 patients with a suspicious ovarian mass. 

25.4 Complications of Second-look 
Laparoscopy 

The complications of second-look laparotomy are 
well known and include wound infection (12%), 
urinary tract infections (13%), pulmonary complica- 
tions (5%), bowel injury (4%) and prolonged ileus 
(13%).^^ Second-look laparoscopy has been asso- 
ciated with a high complication rate, mainly bowel 
injury, in 2-9% of the patients.^^’^^ 
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In our experience this complication rate can be 
decreased by using the open laparoscopy technique. 
In a series of 89 gynaecological oncology patients at 
risk for closed laparoscopy, we performed 90 open 
laparoscopies and observed only one complication 
(1%).^^ Fifty- three laparoscopies were performed 
in patients with ovarian cancer, 20 of whom had a 
laparoscopy evaluation before debulking surgery. 
Thirty-three patients had second-look laparoscopies 
for recurrent disease or were reassessed for interval 
debulking surgery. We had no complications due to 
the laparoscopy technique in any of the procedures 
for ovarian cancer. 



25.5 Conclusions 

Open second-look laparoscopy by a well-trained 
gynaecological-oncological laparoscopist can be a 
feasible alternative to second-look laparotomy. Its 
role in evaluating the response to primary che- 
motherapy and in selecting candidates for interval 
cytoreductive surgery needs to be examined. 
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Summary 

Ultrasonography can be used to predict the likelihood of a patient having endometriosis. The 
characteristic features of endometriomas are described and the positive predictive value of an 
ultrasound diagnosis of an endometrioma is very high. Other indirect "soft" markers of possible 
endometriosis include site-specific tenderness at the time of a scan and an assessment of ovarian 
mobility. The value of ultrasonography for the woman with pelvic pain is to provide reassurance. A 
normal scan has a high negative predictive value for the presence of significant pelvic disease. For 
those women with pathology, an ultrasound scan can also be used to estimate the degree of surgical 
difficulty. Bilateral masses, lack of ovarian mobility, "kissing" ovaries and the presence of a nodule all 
indicate that referral to a specialist centre may be appropriate. 

The pathophysiology of endometriomas Is complex but is thought to relate to invagination of the 
ovarian cortex. This hypothesis is discussed in detail. The surgical approach for an endometrioma may 
be conservative, but there is debate regarding the optimal approach. Some advocate eversion of the 
cyst and coagulation of the cyst wall, while others favour excision of the cyst wall in its entirety. 
Whether it is better to treat patients with gonadotrophin-releasing hormone analogues either before or 
after surgery is not certain. For extraovarian advanced endometriosis, the optimal management is 
controversial. Surgery for deep endometriosis is a challenge and there may be significant complications. 
The surgical approach for these cases is discussed and the pitfalls illustrated. 





Key Points 



• A normal scan has a high negative predictive value for the presence of significant peivic pathology 

• Endometriomas can be reliably characterised by ultrasonography 

• "Soft" markers can heip predict which women have endometriosis 

• Ultrasound can be used to help predict surgicai difficuity 

• Endometriomas > S.0 cm may require a two-stage laparoscopic procedure 

m Surgery for deep endometriosis may be hazardous and requires considerable experience 

• Full bowel preparation must be given to women suspected of having a deep endometriotic nodule 
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26.1 Introduction 

Endometriosis is a benign disease characterised by 
the presence of viable ectopic endometrium outside 
the uterine cavity. It is commonly found in women 
of reproductive age. In 1927, Sampson hypothesised 
that endometriosis develops from retrograde 
menstruation.^ However, retrograde menstruation is 
common among all menstruating women and 
during the past decades both a genetic predisposi- 
tion and immunological dysfunction have been 
found to be associated with the development of 
endometriotic lesions.^”^ The actual prevalence of 
endometriosis in women of reproductive age is 
difficult to ascertain because the diagnosis requires 
laparoscopy and the indications used for surgery 
will influence the proportion of patients diagnosed 
with endometriosis. Furthermore, the prevalence of 
endometriosis seems to be geographically different. 
One possible explanation might be exposure to 
irradiation, polychlorinated biphenyls or dioxin.^’^ 
The possible role of ultrasound for the diagnosis of 
endometriosis has been neglected for years, but recent 
studies have provided more insight into the value of 
ultrasound to select patients with chronic pain who 
might benefit from endoscopic treatment. It is clear 
that superficial endometriosis can be visualised only 
at the time of surgery. However, ultrasonography can 
be used to both detect and follow up cystic ovarian 
endometriosis. The ultrasound-based diagnosis of 
deep lesions such as rectovaginal or vesicouterine 
endometriosis is possible, but requires a higher level 
of operator experience. 



26.2 Symptoms 

Endometriosis can be asymptomatic in some women 
but often causes severe pain. It is particularly 



associated with dysmenorrhoea and deep dyspar- 
eunia. There is also an association with subfertility. 
The pain of endometriosis is most often cyclical, and 
bowel and bladder symptoms may occur. 

26.3 Endometriosis in Infertile 
Patients 

Some authors have found no significant differences 
in cumulative pregnancy rates between patients with 
minimal endometriosis (rAFS-1) and patients with 
unexplained subfertility. ^ On the other hand, one of 
the largest randomised controlled trials on endome- 
triosis concluded that surgical treatment of minimal 
and mild endometriosis may cause a modest 
improvement in fertility, whereas medical treatment 
had no positive effect.^ 



26.4 Ultrasound Diagnosis 

26.4.1 Endometrioma 

At ultrasonography, an ovarian endometrioma is a 
unilocular or multilocular cyst with homogeneous, 
low-level internal echoes, often described as 
“ground glass” (Figure 26.1). It is usually 
surrounded by a thick wall. The wall may contain 
hyperechoic foci and sometimes the internal wall is 
irregular and covered with “sludge”. If the lesion is 
bilateral, both ovaries may be adherent in the 
midline, a feature usually referred to as “kissing 
ovaries” (Figure 26.2). Kupfer et al. evaluated the 
spectrum of ultrasound findings in 37 surgically 
proven endometriomas and demonstrated that 
transvaginal ultrasound, in contrast with transab- 
dominal ultrasound, is very specific for the 
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preoperative characterisation of an ovarian 
endometrioma/® Subsequently, several studies have 
confirmed the high specificity of transvaginal 
ultrasonography for the diagnosis of ovarian 
endometriomas (Table 26.1). The false-positive test 
results included cystic teratomas and haemorrhagic 
cysts, whereas the false negatives included cystic 
teratomas, haemorrhagic cysts, abscesses and 
cystadenomas. Persistence of the cyst at the time of a 
repeat ultrasound scan and measurement of serum 
CA 125 levels may be helpful in differentiating 
between endometriomas and physiological cysts (see 
section 26.5). Common ovarian cysts in young 
women can usually be characterised accurately. 
Jermy et al. have shown that the positive predictive 
value of transvaginal ultrasound for the diagnosis of 
endometriomas and dermoid cysts is 96.7% and 
97.1% respectively, with a false-positive rate of 3.8% 
and 3.0% respectively.^^ 

Whether colour Doppler adds to the diagnostic 
picture is uncertain. Aleem et al. found no 
significant differences between Doppler flow indices 
for endometriomas and other benign cystic lesions. 



Figure 26.1. Ovarian endome- 
trioma (left) with “ground 
glass” appearance and hae- 
morrhagic cyst (right). 

However, they concluded that scattered vascularity 
is typical of ovarian endometriomas, and that this 
finding may help to differentiate them from other 
lesions of dense vascular distribution, such as 
corpora lutea or ovarian neoplasms. Guerriero 
and colleagues also suggested that colour Doppler 
imaging may be useful to describe the vessel pattern 
of a lesion and so to distinguish between endome- 
triomas (with “poor” vascularisation) and 
non-endometriomas exhibiting “rich” vascularisation 
or the presence of arterial flow in papillary structures 
or echogenic parts of the cyst.^'^ If papillary structures 
protruding from the internal cyst wall are visualised, 
ovarian malignancy needs to be excluded. Endome- 
troid adenocarcinoma may develop within ovarian 
endometriomas (Figure 26.3). 



26.4.2 Deep Endometriotic Nodules 

Koninckx and Martin consider the endometriotic 
nodule in the rectovaginal space to be a deep form 




Figure 26.2. Bilateral presence 
of endometriomas (four lo- 
cules in right ovary) and 
centrally located hydrosal- 
pinx. 
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Tibl* 26.1* The efficiency of transvaginal uluasound in the diagmi^is ut ovarian endonietrioma 



Author 


N 


Criteria 


Sensitivity 


Specificity 


Mais et al 
1993“ 


21 


Round-shaped homogeneous hyjH>echoic 
“tissue" of low-level echoes vvithiii the ovim' 


81% 


90% 


Voipi el al 
1995'* 


57 


Cystic structure with low homogeneous echogemciiy 
and thick regular cyst wall 


82% 


98% 


Dogan et al 
1996'- 


107 


Typical (group A) or atypical (group B) lesions with 
irregular margins or sepiations 




99% 


Guerriero 


58 


B-mode ultrasound alone 


81% 


96% 


et al 
1998'^ 




With use of colour Doppler energy 


90% 


97% 


Paid et al 


40 


B rnode ultrasound alone, Reviewer 1 


60% 


98% 


1999’' 




B-mode ultrasound alone, Reviewer 2 


43% 


100% 


Jermv et al 

zoor"* 


80 


B-mode ultrasound alone 




96% 



of infiltrating endometriosis/^ whereas Donnez 
and colleagues suggest that this nodule corre- 
sponds to an adenomyotic nodule originating from 
Mullerian remnants by metaplasia.^^ Few ultra- 
sound studies have focused on these nodules. In 
our experience, deep endometriotic nodules in the 
rectovaginal space can be visualised as solid lesions 
with low to moderate vascularity ranging from 0.5 
to 4 cm (Figure 26.4), which are often also palpable 
at vaginal or rectovaginal examination. During 
menstruation, local pressure with the vaginal probe 
on the nodule can be very painful. Cancer is usually 
not painful by pressure with the vaginal probe and 
often exhibits stronger vascularity (Figure 26.5). On 
the other hand, vesicouterine endometriotic no- 
dules are not easily palpable at vaginal examina- 
tion. Vesicouterine endometriotic nodules are 
usually associated with bladder symptoms such as 
urinary frequency. Using transvaginal ultrasono- 
graphy, a solid nodule adherent to the posterior 
bladder wall may be visualised if the bladder is 
slightly filled (Figure 26.6). Pressure with the 
vaginal probe can also elicit local pain. 



26.5 Combined Studies using Doppler 
Ultrasound and CA 125 Values 

It is well established that serum CA 125 values are 
increased in patients with endometriosis, and so it 
makes sense to take into account the serum CA 125 
results in a similar way to that previously described 
by Jacobs et al. when they proposed a risk of 
malignancy index to distinguish between malignant 
and benign adnexal masses.^ ^ Kurjak and Kupesic^^ 
improved both the sensitivity and specificity for the 
diagnosis of an endometrioma by developing a 
scoring system combining transvaginal ultrasound 
findings with colour Doppler and serum CA 125 
levels. Using their morphological score alone, 
16 false-positive test results and 14 false-negative test 
results were obtained, whereas by using the total 
score incorporating CA 125 and Doppler data, only 
two false-positive results and one false-negative result 
were reported. Using this approach, a sensitivity of 
99% and a specificity of 99.6% were obtained. 
However, these combined data show only a marginal 
improvement on the data of Jermy et al.^^ based 




Figure 26.3. Endometroid 
adenocarcinoma developed 
in an ovarian endometrioma. 
Note the centrally located 
solid structure. 
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Figure 26.4. a Schematic 
drawing of deep endometrio- 
tic nodule in the rectovaginal 
space. 



Figure 26.4. b Deep endome- 
triotic nodule in the rectova- 
ginal space. 



Figure 26.5. Poorly differen- 
tiated ovarian adenocarcino- 
ma with metastasis in the 
rectal wall (right) with strong 
vascularisation. 



purely on subjective impression of the morphologi- 
cal appearances of the cysts. Other workers have 
been unable to replicate the data of Kurjak and 
Kupesic^^ in relation to the use of colour Doppler.^^ 
Alcazar et al. found no improvement in the 



performance of ultrasound for the diagnosis of 
endometriomas by including colour Doppler.^^ 

It seems likely that complicated scoring systems 
are not useful for the characterisation of these 
lesions and that most ultrasonographers rely on 
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Figure 26.6. a Schematic 
drawing of a vesicouterine 
endometriotic nodule. 



Figure 26.6. b Vesicouterine 
endometriotic nodules. 



Figure 26.6. c Vesicouterine 
endometriotic nodules. 



their subjective assessment to classify adnexal 
tumours. Depending on the ultrasonographer’s 
experience, subjective assessment can accurately 
distinguish between malignant and benign adnexal 
masses^^ and between endometriomas, cystic 
teratomas and other common adnexal masses in 
young women. 



Recently, Bourne and colleagues have proposed a 
different approach to the ultrasound assessment of 
women with pelvic pain. Conventionally, a scan is 
performed in these women in order to exclude or 
detect lesions such as endometriomas or tubal 
pathology. They have called such lesions “hard 
markers” for the presence of pelvic pathology. 
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However, this does not take into account the subtle 
information that is available to the person performing 
a scan. This information may include site-specific 
tenderness, the presence or absence of free fluid in 
the pelvis, and the degree of ovarian mobility. They 
have called these findings “soft markers” of pelvic 
pathology.^^ The inclusion of “soft markers” sig- 
nificantly improved the ability of ultrasound to detect 
endometriosis or adhesions. Their preliminary data 
suggest that if “soft” as well as “hard” markers of 
pelvic pathology are used, 83% of patients with 
chronic pelvic pain and a normal scan will have a 
normal pelvis at laparoscopy. Using this approach, 
in 78% of patients with an abnormal scan, the 
findings were confirmed at laparoscopy (Table 26.2). 
If no “hard” or “soft” markers of pathology are 
found, it is highly unlikely that significant pelvic 
pathology will be present; the negative predictive 
value of this new approach to ultrasound seems very 
high. In such cases it would seem reasonable to 
avoid laparoscopy and either reassure the patient 
that significant pathology is unlikely or give a trial of 
the combined oral contraceptive pill. 



26.6 Conclusions 

Conventional B-mode ultrasonography can be used 
confidently to confirm the presence or absence of 
ovarian cystic endometriosis. Colour Doppler seems 
to add little to overall diagnostic confidence. However, 
detecting endometriosis outside the ovaries is a 
greater challenge. In order to make any progress in 
this area, it is necessary to use ultrasonography in a 
different way. Greater emphasis needs to be placed 
on the more subtle information available at the time 
of the scan. The images available on the ultrasound 
screen should be seen in the context of the overall 
clinical picture and not seen as just “a scan”. A fairly 
reliable prediction of the presence and the severity 
of endometriosis can be made by taking into 
account presenting symptoms, clinical examination, 
ultrasound images and the assessment of the 
mobility of pelvic organs, as well as the severity 
and location of any pain induced by pressure with 
the vaginal probe. 

Titric 262 . The efficiency nf tran^vaginaJ ultrasound for the 

diagnosis of endometriosis and pelvic adhesiems (from Okaro 



ct al, ’ with perTTUssion) 

Hard 

markers alone 


Hard and soft 
markers combined 


Sensitivity 


24% 


H.5% 


Specificity 


100% 


75% 


‘ Negative 
predictive value 


55% 


03% 


Positive 

predictive value 


100% 


78% 



The introduction of “soft” markers to indicate the 
presence of pelvic pathology shows promise, and 
perhaps indicates the future direction of ultrasono- 
graphy. Experienced operators often know that a 
scan is not “quite right”; however, expressing this 
feeling in a report or in reproducible terms is often 
difficult. Difficulty arises when obtaining reprodu- 
cible definitions for the most commonly used 
ultrasound terms. One operator’s solid papillary 
projection is another’s irregular capsule. 
Standardising more subjective characteristics such 
as ovarian mobility will not prove easy. However, we 
know from laparoscopy that the presence of disease 
is associated with reduced ovarian or tubal mobility, 
an increase in free or loculated fluid in the pelvis 
and adhesions. Vaginal examination will often elicit 
pain. Combining these factors with imaging is 
logical and should add to the diagnostic 
performance of ultrasound for the assessment of 
pelvic pathology. We see ultrasound as a tool to select 
women who need more invasive management. The 
negative predictive value of a normal ultrasound scan 
is high, and may enaible the clinician to offer 
reassurance or a trial of medical therapy. Most 
patients with positive scan findings will have 
pathology that would merit laparoscopic 
intervention. 
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27.1 Introduction 

The ovarian endometrioma represents a severe stage 
of endometriosis, which, by affecting women in their 
early reproductive life, can be a major threat to their 
fertility. It is frequently asymptomatic, but is also a 
cause of acute and chronic pelvic pain. When initially 
present on one side, it is likely to affect the other side 
later. The first surgical procedure is therefore critical 
for the preservation of the reproductive and endocrine 
functions of the ovary. In this chapter, we will discuss 
the pathophysiology, the diagnosis and the techniques 
of conservative reconstructive surgery. 



27.2 Pathophysiology 

The ovarian endometrioma is not a simple haemor- 
rhagic cyst of the ovary, but has typical features that 
make it macroscopically different from other 
ovarian cysts: 

• adhesions; 

• spillage during surgery; 

• combination with luteal cysts. 

The typical endometrioma is adherent on its anterior 
side to the fossa ovarica, the posterior side of the 
uterus or the uterosacral ligaments (Table 27.1). Even 
in the absence of adherence, free-floating adhesions 
are seen on the ovarian surface and fossa ovarica when 



inspected under hydrofloatation (Table 27.2). 

It is well known that surgery almost invariably 
results in so-called “rupture” of the cyst and spillage 
of the chocolate content. The spillage usually occurs 
at the site of dense adhesions in the fossa ovarica. 

Large endometriomas are frequently associated 
with luteal cysts, some of which are communicating 
with the endometrioma (Table 27.3). 

The microscopy of the cyst also reveals typical 
features. The endometrial-like lining is usually 
without glandular structures and represents a 
surface epithelium covering a highly vascularised 
stroma of variable thickness. The lining can extend 
over the entire wall, but can also occur patchily. In 
the absence of fibrosis, the endometrial-Iike lining is 
loosely attached to the ovarian cortex. In older 
endometriomas there is extensive fibrotic thickening 
of the wall with haemosiderin pigmentation. 

27.3 Pathogenesis 

Sampson^ discovered endometrial cysts of the ovary 
by observing that the haemorrhagic cysts of the ovary 
with some endometrial-like lining showed evidence 
of typical endometrial shedding when these patients 
underwent surgery at the time of menstruation. He 
also described the site of perforation and suggested 
that chronic spillage was the cause of peritoneal 
endometriosis. However, in 1927, when he proposed 
the theory of menstrual regurgitation as the cause of 
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endometriosis,^ he suggested that “endometrial tissue 
developing on the surface of the ovary caused 
adhesions which fused the ovary to the uterus and 
an endometrial cavity developed”. 

The hypothesis of invagination was later confirmed 
by serial sectioning of ovaries with the endometrioma 
in situ (Figure 27.1)^ and by endoscopic in situ 
inspection with selective biopsies (Figure 27.2, 
Table 27.4).^ In fact, the typical ovarian endometrio- 
ma is an ovarian pseudocyst formed by invagination 
of the ovarian cortex. There is no evidence that the 
endometrial-like tissue is invading the ovary “like 
insects eating into an apple”. The endometriotic 
pathology develops on the outside of the ovary. 
However, follicular activity occurs in the invaginated 
cortex and, as shown by Sampson^ on in-situ 
specimens, the endometrial-like tissue can colonise 
the surface of a communicating corpus luteum. 

The invagination theory is consistent with the 
specific macroscopic, ovarioscopic and microscopic 
features of the endometrioma. It is also supported 
by epidemiological observations: peritoneal endo- 
metriosis in reproductive women occurring well 
before the appearance of ovarian endometrioma;^ 
the preferential occurrence of ovarian endometrio- 
ma on the left side;^ and the presence of endome- 
triotic ovarian adhesions in the majority of patients 
with minimal or mild endometriosis.^ 

Other theories on the pathogenesis of ovarian 
endometrioma include metaplasia^ and colonisation 
of ovulatory follicles.^ Both mechanisms may occur, 
but the present evidence is that these are rare. 

27.4 Diagnosis 

The typical features of the endometrioma make the 
endoscopic diagnosis very reliable, with a sensitivity, 
specificity and accuracy of 97, 95 and 96% 
respectively. 

The visual features of a typical endometrioma 
include: 
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• size not more than 12 cm in diameter; 

• adhesions to the pelvic side wall and/or the 
posterior broad ligament; 

• “powder burns” and minute red spots with 
adjacent puckering on the surface of the ovary; 

• tarry, thick, chocolate-coloured content; however, 
this is not specific for the endometrioma, as it may 
be found in lutein cysts and even cystadenomas. 



b 

Figure 27.1 a Examination of serial sections of the ovary with the 
endometrial cyst in situ demonstrated that the structure of the vast 
majority of endometriomas is formed by invagination of the cortex. 
The specimen shows the adhesion above and the cavity below, 
surrounded by thickened invaginated cortex, b Schematic diagram of 
a showing the various layers and other landmarks. Note the irregular 
structures like endometrial tufts and the serous papilloma. Reprinted 
from: Hughesdon (1957) J Obstet Gynaecol Br Empire 64:481-487.^ 
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Figure 27.2 Ovarioscopy showing the site of inversion. Note the 
extensive vascularisation of the endometrial lining covering the 
pearl-white surface of the inverted cortex. The ovarioscopy was 
performed at the time of menstruation and shows the menstrual 
bleeding in the implants. 

It is clear that the typical features may be absent 
when ovarian surgery has been performed. In 50% 
of cases, recurrent haemorrhagic cysts after endo- 
metrioma surgery represent lutein or luteal cysts.^ 
Once surgery has been performed, the revised 
American Fertility Society classification system is 
no longer applicable, as adhesions can result from 
the surgical procedure as well as from the disease 
process. 

Ovarian cystoscopy allows optimal visualisation 
of the wall under hydrofloatation by avoiding 
collapse of the microvascularisation and filmy 
structures. It reveals the typical features: 

• retraction of the wall and formation of crypts or 
pockets at the site of invagination; 

• old coagulum and fibrosis at the site of retraction; 

• complete or partial lining of the wall by a highly 
vascularised mucosa, which in the non-fibrotic or 
red endometrioma can be easily dislodged by 
flushing; 

• the colour of the wall varies from the pearl-white, 
typically cortical colour to yellow and brown- 
black pigmentation, according to the degree of 
fibrosis and haemosiderin sedimentation. 

Ovarioscopy allows the accurate selection of the site 
of biopsy by the preservation of neoangiogenesis. 
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Malignancy does occur occasionally and malignant 
and atypical changes should be excluded by 
biopsy. Ultrasound tends to overdiagnose sus- 
pected malignant disease, while aspiration cytology 
may miss malignant cells. It is therefore important 
that representative biopsies are obtained under 
direct vision from vascularised or suspected sites. 

27.5 Conservative Surgical 
Techniques 

Conservative surgery of ovarian endometrioma has 
been performed by several techniques. As most 
endometriomas are characterised by the inversion of 
the cortex, we will describe the laparoscopic ever- 
sion or marsupialisation technique first and then the 
excision technique. The eversion technique has also 
been applied successfully using transvaginal hydro- 
laparoscopy and will be described separately. 

27.5.1 Laparoscopic Eversion Technique 

The vast majority of endometriomas in young 
women show the histopathological features of 
inversion of the ovarian cortex and little fibrosis of 
the cortical lining. Under these conditions, the 
technique of eversion or extraovarian surgery can 
be performed, with selective destruction of the 
endometriotic tissue and preservation of the ovarian 
cortex. The first two steps of this technique are 
fundamentally different from the fenestration tech- 
nique. However, the coagulation technique is similar 
to that used for superficial ovarian endometriosis, 
where there is no invagination. 

The eversion technique comprises four steps: first, 
complete adhesiolysis of the ovary; second, wide 
opening of the site of inversion for inspection and 
obtaining representative biopsies; third, superficial 
coagulation of the endometriotic implants; and 
finally, coagulation or excision of adenomyotic 
lesions in adherent tissue. 

The adhesiolysis is performed following the plane 
of cleavage along the ovarian surface to avoid 
entering the adherent peritoneum. The endometrio- 
ma can be densely adherent to the pelvic side wall at 
the site of inversion, sometimes requiring sharp 
dissection at this stage. The dissection should be 
carried out with great care because the ureter is very 
close and may be adherent. During the adhesiolysis, 
the endometrioma almost invariably ruptures and 
the thick haemosiderin-loaden content escapes 
(Figure 27.3). It is vital to have an efficient 
suction-irrigator system to remove the chocolate 
fluid and to irrigate with warm Hartmann solution 
until the effluent runs clear. 
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After full mobilisation, the ovary is lifted and the 
site of inversion is identified by the retraction and 
pigmentation. The pseudocyst is opened wide by 
resecting the fibrotic ring. Typically, opening the 
endometrioma does not cause the walls to collapse, 
as they represent cortex and remain rigid. 
Representative biopsies are obtained to exclude 
malignancy or borderline malignancy. 

The vascularised endometriotic implants are 
destroyed by superficial bipolar coagulation in a 
similar way as on the outside cortex. The 
coagulation can be very superficial as the endome- 
trial-like mucosa is thin and the cortex is distended, 
with the oocytes located within 1 or 2 mm under the 
surface. Disappearance of the neoangiogenesis is a 
criterion of adequate coagulation. 

Finally, it is important to search for and identify 
the adenomyotic lesions in the adherent pelvic 
structures. These lesions may require excision if they 
are nodular. 




b 

Figure 27.3 a Ovarioscopy showing the retraction of the inverted 
cortex at the site of inversion, b The pseudocyst ruptures during 
ovariolysis at the site of inversion. 



27.5.2 The Large Multilocular 
Endometrioma 

The typical endometrioma is not larger than 12cm. 
However, very large endometriomas are preferably 
treated by a two-phase procedure for two reasons. 
First, these large cysts are frequently multilocular 
and may contain communicating and non-commu- 
nicating luteal cysts. At the time of surgery it is not 
possible to distinguish between a luteal and an 
endometriotic cyst. Second, coagulation of the 
endometriotic lining in the large and particularly 
multilocular cyst is difficult, if not impossible. 

In the two-phase procedure, the first phase 
includes the two steps of the eversion technique, 
with the third step of coagulation remaining 
unfinished. A 2- to 3 -month interval allows for the 
involution of the cystic structures. During the 
second-look laparoscopy, the coagulation of 
vascularised implants is completed and remaining 
adhesions are removed. 

The use of ovarian suppressive therapy during the 
interval may have the advantage of avoiding the 
presence of a corpus luteum at the time of surgery 
and, at least theoretically, of reducing the peritoneal 
inflammation and the risk of postoperative adhesion 
formation. However, the primary prevention of 
postoperative adhesions is achieved by avoiding 
any unnecessary surgical trauma to normal ovarian 
cortex or functional structures and by applying 
strictly microsurgical techniques. 

The eversion technique is proposed as the 
primary approach for conservative reconstructive 
surgery in young women. The technique is not 
applicable for old, fibrotic and recurrent endome- 
triomas, where excision is the rule. 



27.5.3 Excision Technique 

Endometriomas that are adherent to the pelvic wall 
first need to be teased away by careful ovariolysis in 
the same way as in the eversion technique. 

The endometrioma is entered where it is oppos- 
ing the fossa ovarica at the site of spontaneous 
rupture or where the wall shows the inversion 
stigma or appears thinner. Aspiration and flushing 
of the tarry, chocolate content is performed as 
described previously. 

The fibrotic capsule is resected and any bleeding 
is coagulated. It seems illogical to induce ischaemia 
with surgical knots and therefore the ovarian defect 
is left open. It is also recommendable to leave 1 litre 
of warm Hartmann’s solution in the peritoneal 
cavity, to help prevent the initial phase of fibrinous 
adhesion formation, which occurs in the first 24 
hours following surgery. 





200 



Ivo Brosens, Rudi Campo and Stephan Gordts 



27.5.4 Eversion Technique by Transvaginal 
Hydrolaparoscopy 

Transvaginal hydrolaparoscopy is a new endoscopic 
technique, which differs from standard laparoscopy, 
but also from culdoscopy.^^’^^ The technique allows 
direct exposure and access to the fossa ovarica where 
the endometrioma is adherent to other pelvic 
structures. Moreover, the procedure is performed with 
hydrofloatation of the tubo-ovarian structures, which 
allows atraumatic manipulation without instruments 
and bloodless surgery by identification and coagula- 
tion of the microvascularisation before cutting. 



27.5.4.1 Transvaginal Access and 
Instrumentation 

The transvaginal hydrolaparoscopy is performed 
as a simple needle puncture technique of the 
pouch of Douglas, with the patient in a dorsal 
lithotomy position and using warm saline as 
distension medium. The specially developed 
Veress needle is inserted 1.5 cm under the cervix at 
the midline. A rigid mini-endoscope is used with a 
30 optical angle, which is attached to a video -camera 
system. Once access to the pouch of Douglas is 
obtained, the Veress needle and the dilating 
obturator are removed and replaced by the operative 
endoscope. 

Although the view is not panoramic as in 
transabdominal laparoscopy, the transvaginal 
approach offers direct access to the ovary and the 
fossa ovarica, and superior visualisation of the 
tubo-ovarian structures. The use of an aqueous 
distension medium keeps the organs afloat, 
preserves the microvascularisation, allows atrau- 
matic manipulation and provides a remarkable 
delineation between the tubo-ovarian surface and 
the adhesions. The technique therefore facilitates the 
application of atraumatic reconstructive surgery. 

The operative channel allows the insertion of 5 Fr 
scissors and forceps and a thin bipolar coagulating 
probe (Bicap, Circon ACMI) or a bipolar coagulating 
and cutting needle (Storz, Tiittlingen, Germany). 
Before starting the procedure, about 100ml warm 
saline is instilled in the pouch of Douglas to obtain 
the necessary distension. 



27.5.4.2 Technique 

The transvaginal approach includes the same steps as 
the laparoscopic approach for eversion, but a 
decision to perform a two-phase procedure is made 
when the endometrioma is larger than 5cm. Complete 



coagulation of the endometriotic implants is difficult 
in cysts larger than 5 cm, but can easily be performed 
in smaller cysts or after involution of a large cyst. 

During the first step, the cyst is dissected and fully 
mobilised and the site of inversion is identified. The 
cyst is opened at this site and rinsed. 

The site of retraction or inversion is coagulated 
and opened wide. In a typical endometrioma of less 
than 5cm, the size and the absence of collapse of the 
walls allow full inspection of the lining of the wall. 
Representative biopsies are taken from sites that are 
suspected or where neoangiogenesis is prominent. 
The visible vascularised endometriotic implants are 
coagulated. 



27.5.4.3 Advantages of the Technique 

In contrast to the transabdominal technique, the 
transvaginal route offers excellent visualisation of the 
tubo-ovarian structures, with direct access to the 
antero-lateral side of the ovaries and the fossa ovarica 
without instrumental manipulation. The endometrio- 
ma is most frequently adherent to the posterior leaf of 
the broad ligament, the posterior side of the uterus 
and the uterosacral ligament. All these structures are 
directly accessible by the transvaginal route. 

The use of warm saline as distension medium 
provides a remarkable delineation between the 
ovarian surface and the adhesions. As surgery is 
performed in an aqueous distension medium, 
preventive haemostasis is mandatory to maintain 
good visibility. In contrast with the transabdominal 
access, whether by laparoscopy or laparotomy, the 
exposure at the transvaginal approach allows for an 
accurate dissection and in most cases rupture of the 
endometriotic cyst can be avoided. On close 
inspection underwater, the vascularised endome- 
triotic implants and the neoangiogenesis are clearly 
visible and can be biopsied and cauterised. 



27.5.4.4 Results 

Thirty-three patients have now been followed-up for 6 
months to 2 years and no recurrence of endometriosis 
at ultrasound has been detected. In our series, no 
conversion to laparoscopy was necessary. 

Compared with standcird laparoscopy, the recovery 
after the transvaginal procedures was remarkable. 
Most patients had no sensation of pain afterwards and 
at most complained of a light tenderness in the lower 
abdomen. All patients returned home the same day 
and resumed their full activities the following day. The 
1-day hospitalisation and the low morbidity of the 
procedure make a second-phase procedure more 
acceptable for the patient. 
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27.5.5 Operative Complications 



27.5.6 Should Spillage be Avoided? 



Specific Operative complications include: 

• profuse bleeding from the ovarian hilus vessels; 

• excessive coagulation may lead to ovarian atrophy; 

• trauma to the ureter during dissection; 

• the most frequent complications are recurrent and 
de novo postoperative adhesions, which may 
cause tubo -ovarian infertility, ovarian adhesive 
disease with chronic pelvic pain and recurrent cyst 
formation and ultimately, after radical surgery, 
ovarian remnant syndrome. 

When using the transvaginal approach, precautions 
have to be taken to avoid the risk of rectum 
perforation. A careful vaginal examination is 
performed to exclude patients with recto-vaginal 
indurations. 




a 



A large retrospective study recently concluded that 
laparoscopic removal of ovarian cysts should be 
restricted to patients with preoperative evidence that 
the cyst is benign. 

However, the complex pathology of the ovarian 
endometrioma renders preoperative exclusion of 
malignancy practically impossible and ultrasound 
diagnosis tends to overdiagnose potential malig- 
nancy. Laparoscopy remains the gold standard for 
the diagnosis. 

There is no guarantee that surgery via laparotomy 
will avoid spillage, unless the procedure is per- 
formed by retroperitoneal adnexectomy, with the 
risk of major complications and loss of fertility. 

On the other hand, the chocolate cyst of the ovary 
occurs in young women and is frequently detected 
when they are attempting their first pregnancy. 
Therefore, surgery in young women with ovarian 
endometriomas should be aimed at preserving fertility, 
excluding malignancy and, in cases of malignancy, 
achieving accurate diagnosis and localisation. 

Laparoscopy with ovarioscopy allows accurate 
localisation of the endometriotic implants and selec- 
tion of the representative biopsies (Figure 27.4).^ The 
new technique of transvaginal hydrolaparoscopy 
using hydrofloatation and magnification has been 
shown to be superior over standard laparoscopy for 
the detection of subtle ovarian endometriosis, and it 
preserves the neoangiogenesis.^ 

The preliminary results show that the transva- 
ginal approach also allows dissection of the adhe- 
sions of the endometrioma in the fossa ovarica 
under direct vision and can avoid rupture during 
the dissection. 




Figure 27.4 a Ovarioscopy. 
The neoangiogenesis of the 
endometriotic tissue and the 
old haemorrhagic coagulum 
lining the cortex allow repre- 
sentative biopsies of endo- 
metriotic tissue to be 
obtained, b The selective 
biopsy contains the endome- 
trial-like tissue consisting of 
surface epithelium, vascu- 
larised stroma, but no gland- 
ular tissue. 
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Theoretically, it may be questioned whether the 
conclusions of the Vergote study are applicable to 
the ovarian endometrioma. Several observations, 
such as the lateral distribution^^ and anatomo- 
pathology, suggest that the ovarian endometrioma is 
different from other non-endometriotic benign 
ovarian cysts and basically represents an extrago- 
nadal tumour. Radical surgery in patients with 
ovarian endometrioma has not been shown to 
guarantee that all endometriotic tissue at this site 
is removed. After radical surgery, these patients are 
still exposed to reformation of chocolate cysts at this 
site, as seen after long-term sequential or oestrogen- 
only hormone replacement therapy. 



27.5.7 Comparison of Surgical Techniques 

27.5.7.1 Laparoscopy versus Laparotomy 

Comparison of laparoscopy with laparotomy has 
shown that most endometriomas can be treated 
safely and efficiently by laparoscopic surgery.^® The 
recurrence and pregnancy rates are, as expected, 
comparable. We reported a recurrence rate after 
microsurgery of and after laparoscopic 

eversion of 6%.^^ 

In a case-control study, Hemmings et al^^ found 
that laparoscopic fenestration and coagulation 
resulted in faster conception than cystectomy by 
laparotomy. 



27.5.7.2 Comparison of Ovarian- 
preserving Techniques 

Comparison of excision, stripping, laser ablation 
and drainage by laparoscopy showed significantly 
more adhesions after excision than after the other 
techniques, but the extent and type of adhesions 
before surgery was not taken into account.^^ The 
same authors found more recurrent endometriomas 
after the other techniques than after excision. 
Recurrence due to incomplete surgery is likely to 
occur when the adhesiolysis is not complete and 
small endometriotic cysts at the hilus of the ovary or 
adenomyotic lesions on the adherent pelvic wall are 
left intact. For the same reasons, the technique of 
fenestration at the most accessible part is to be 
avoided and full adhesiolysis and mobilisation of the 
ovary is the first step. 

Recently, Beretta and colleagues^^ presented one 
of the first randomised trials of two laparoscopic 
techniques for the treatment of ovarian 
endometriomas. They found cystectomy to be 
superior to drainage- coagulation in terms of pain 
relief, pregnancy rate and, although not 



significantly, recurrence. On the other hand, the 
study is an illustration of the difficulties of a surgical 
trial that involves a complex pathology and 
therefore the conclusions need to be interpreted 
with caution. 

It is important to note that the lesions on the 
outside of the endometrioma may be more im- 
portant for the outcome factors than the cystic 
structure. Indeed, the risk of ovarian adhesive 
disease and consequently recurrent cyst formation, 
pelvic pain and infertility is largely determined by 
the type and extent of preoperative adhesions.^^’^ 
Moreover, the endometriotic lesions outside the 
ovary rather than the endometriotic cyst may be 
related to pelvic pain.^^ Drainage or fenestration and 
coagulation is indeed an inferior technique, which 
leads to incomplete surgery. 

27.6 Management of the 
Endometrioma before In-vitro 
Fertilisation 

Several studies have addressed the issue of whether 
the presence of an ovarian endometrioma has an 
effect on the outcome of in-vitro fertilisation. There 
is no evidence that, in the absence of extensive 
adhesions, the ovarian endometrioma has more 
effect on the outcome of in-vitro fertilisation than 
superficial endometriosis. Although rare in young 
women, in principle an ovarian cyst can be 
malignant. Therefore, reconstructive surgery of the 
ovarian endometrioma before in-vitro fertilisation is 
recommended on the basis that the cysts require 
examination to exclude malignancy. Ultrasound 
examination combined with aspiration and 
cytological examination of the aspirate are 
inadequate to exclude malignancy. A second reason 
to treat the endometrioma before in-vitro 
fertilisation is to avoid the risk of infection and 
abscess formation at the time of follicle aspiration. 
After endometrioma surgery, the recurrent cyst is 
frequently a lutein cyst, which can be aspirated 
before in-vitro fertilisation. 

27.7 Does Cystectomy Affect the 
Follicular Reserve of the Ovary? 

Recent studies have raised concern that cystectomy 
in young women with a suspected endometrioma 
leads to a loss of follicle reserve.^^~^^ El-Sahwi^^ has 
compared the effect of cystectomy versus fenestra- 
tion-coagulation in a prospective, randomised- 
controlled study. Eighty patients with bilateral 
endometriomas of almost equal size had on one 
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side at random cystectomy by stripping and on the 
other side drainage-coagulation. Both procedures 
were performed using CO 2 laser. The recurrence rate 
at 12 months was similar in both groups (13.8 and 
15% respectively). At ultrasound examination, the 
cystectomy side showed a significantly smaller 
ovarian volume and at second-look laparoscopy, 
the cystectomy side had significantly more tubo- 
ovarian adhesions. During clomiphene citrate sti- 
mulation, the cystectomy side also showed less 
dominance and mature follicles and during in-vitro 
fertilisation the ovarian dominance, response and 
number of retrieved oocytes were lower than on the 
drainage-coagulation side. 
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Endometriosis is a Surgical Disease 
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28.1 Introduction 

Our understanding of endometriosis has changed 
dramatically over the past decade. Introduced 
clinically at the beginning of this century, as ovarian 
“chocolate cysts’’^ and as adenomyosis externa, it 
was defined as endometrial glands and stroma 
outside the uterus. According to this definition, 
black puckered lesions in the pelvis were soon 
recognised as endometriosis, making it a frequently 
observed disease. When, in the 1980s, non-pigmen- 
ted endometriotic lesions were also described,^"^ the 
prevalence of the disease increased from 5-20% to 
over 60-80% of women with infertility and/or pelvic 
pain.^“^^ Simultaneously with the increasing aware- 
ness of the prevalence of endometriosis, our 
concepts of aetiology, pathophysiology, natural 
history and therapy have evolved. 

Endometriosis has been considered for decades as 
the result of the implantation of retrograde menstr- 
uated endometrial cells,^^ or metaplasia^^’^^ induced 
by this menstrual debris or lymphatic spread.^^’^^ It 
has been shown that retrograde menstruation occurs 
in almost all women,^^’^^ and that this fluid contains 
viable cells^^ that can implant on the peritoneum.^^ 
Progression to cystic ovarian endometriosis and/or 
deep infiltrating endometriosis was assumed as the 
natural history of the disease.^^ In recent years this 
concept of implantation and progression has been 
challenged by a new concept considering superficial 
endometriosis to be a physiological condition 
occurring intermittently in all women, retaining 
only deep and cystic ovarian endometriosis as a true 

disease.29>3o 

Treatment of endometriosis consisted of surgical 
destruction or medical inactivation. As recurrences 
were considered to be frequent, surgery was often 
radical. In the last decade, especially since the 
introduction of endoscopic surgery, concepts such 
as debulking of deep endometriosis and focal 



therapy of cystic endometriosis have questioned 
the concept that surgery should be radical, that 
endometriotic disease is always progressive, and that 
recurrence rates are high. Hormone replacement 
therapy given to women with endometriosis has 
moreover questioned our concepts of medical 
therapy and peritoneal fluid.^^ 

In order to evaluate critically surgery for en- 
dometriosis, we will first discuss the differences in 
surgical techniques and subsequently describe 
indications and results of treatment. 



28.2 History of Surgical Techniques 

To interpret the literature describing the results of 
surgery for endometriosis, a clear understanding of 
the evolution and limitations of the various 
techniques is necessary. Up to the end of the 
1970s, minimal and mild endometriosis was de- 
stroyed endoscopically by heat application (en- 
dothermia) and by unipolar or bipolar coagulation. 
Treatment of more severe endometriotic disease was 
mostly radical by hysterectomy, often leaving some 
rectovaginal endometriosis, whereas in younger 
women adnexectomies, rarely cystectomies, and 
anterior resections of the rectum were performed. 
The literature of this period focuses on infertility and 
on mild endometriosis and is biased by the fact that 
deep endometriosis - unless very severe and large - 
was not recognised. All series of this period are thus 
“contaminated” by some 5-20% of undiagnosed and 
thus untreated deep endometriosis. 

In the late 1970s and early 1980s, microsurgery 
was promoted, emphasising careful destruction of 
superficial endometriosis by bipolar coagulation or 
resection and removal of cystic ovarian endome- 
triosis followed by reconstruction of the ovary. The 
underdiagnosing of deep endometriosis continued 
to be a problem. 
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From 1986-1987 onwards, the concept of minimal 
endometriosis and/or non-pigmented endometriosis 
was introduced.^^ This has caused an important shift 
in the reported incidence of endometriosis, which 
depends on recognition and awareness. This in- 
creasing recognition of endometriosis has resulted 
in a progressive shift of women, who would 
previously have been classified as “normal”, to 
women classified as having minimal endometriosis. 
This is important in the interpretation of data of this 
period, such as results of surgery, as the reported 
groups of “normal” women thus contain variable 
numbers of unrecognised and untreated women 
with minimal endometriosis. Simultaneously, the 
severity of the disease in the groups of women with 
minimal and mild disease progressively decreases, 
by dilution with those women with minimal disease. 
The bias of non-recognition of the majority of deep 
endometriotic disease still persists. 

The increasing use of endoscopic surgery for the 
treatment of cystic ovarian endometriosis was 
paralleled by a diversification of techniques with 
possibly different results. The removal of the cyst 
wall by stripping followed by suturing or gluing of 
the ovary is technically similar to microsurgery. 
Vaporisation of the cyst wall is poorly defined, 
ranging from focal treatment, to superficial vapor- 
isation, to deeper vaporisation. Besides these 
differences in techniques, the various studies are 
biased by the fact that the technique varies with the 
volume of the endometriotic cyst, but not always to 
the same extent. In addition, combined endoscopic 
and microsurgical techniques were proposed.^^ 

In the 1990s, deep endometriosis was increasingly 
recognised during laparoscopic surgery, or by 
clinical examination during menstruation.^^ “Resec- 
tion of deep endometriosis” comprises techniques 
ranging from complete resection to debulking and 
resection-reanastomosis of the rectum, a difference 
that is rarely stated clearly in the literature. With the 
recent trend to recognise and to treat deep 
endometriosis, this “enthusiasm” is already produ- 
cing and will continue to produce a progressive shift 
of the severity of the reported series of deep 
endometriosis, which will include increasing num- 
bers of women with less severe deep endometriosis, 
which was previously diagnosed as mild disease. 

In order to interpret correctly data in the 
literature on cystic ovarian endometriosis, it is 
important to consider: (1) the awareness of minimal 
endometriosis, which is important to judge the 
“contamination” of the normal group with minimal 
endometriosis together with the overall severity of 
endometriosis in the group with minimal endome- 
triosis; (2) the awareness of deep endometriosis will 
determine the incidence of “unrecognised” deep 
endometriosis in the minimal-mild groups; whereas 
(3) only depth of penetration and volume will 



permit evaluation of the “enthusiasm” of the 
surgeon to include small spots infiltrating 4-6 mm; 
(4) the size of cystic ovarian endometriosis, the 
presence of adhesions, the pathological confirmation 
of the disease and the technique used, in comparing 
reported series. 



28.3 Minimal and Mild Endometriosis 
28.3.1 Methods of Destruction 

Ideally, these endometriosis lesions are vaporised or 
excised with a high-power CO 2 laser. We consider this 
the method of choice, as this treatment rapidly 
removes all the endometriosis and not more than 
the endometriosis, leaving a minimal amount of 
necrotic tissue. The choice between vaporisation and 
excision depends on the size of the endometriotic 
lesion, larger lesions being excised more rapidly. This 
method takes full advantage of the characteristics of a 
CO 2 laser as a bloodless and precise cutting instru- 
ment, with thermal damage to the surrounding tissue 
of 100 m or less. However, it requires a high-power 
CO 2 laser, which is expensive, and a high-flow 
insufflator of more than 20 1/min,^^ to evacuate smoke 
and prevent blooming and to maintain a high-power 
density necessary for minimal thermal damage, at 
least with a conventional CO 2 laser. 

Alternative methods of destruction are bipolar 
coagulation, endothermia and sharp excision. The 
two former methods are less adequate than laser 
vaporisation/excision for typical lesions, since depth 
of infiltration is difficult to assess by inspection and 
palpation only. Moreover, the amount of necrotic 
tissue left behind is more important, which could 
increase the amount of postoperative adhesions. 
Sharp excision is theoretically equivalent to CO 2 laser 
excision. In our experience, however, this method 
makes it more difficult to find the exact borders 
between the lesion and the healthy tissue, a process 
that is more visual than tactile. Sharp dissection, 
moreover, provides a balance between extensive 
prophylactic coagulation - which results in tissue 
damage and difficult planes of cleavage - and no 
prophylactic coagulation, which is always associated 
with capillary bleeding and poor visualisation. 



28.3.2 Is Destruction Necessary? 

If minimal and possibly mild endometriosis is 
considered a natural condition occurring intermit- 
tently in all women,^^’^® it would be logical to 
postulate that treatment is not necessary as it is not 
a disease, and it will disappear spontaneously and 
may reappear later at another localisation. 
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From a surgical point of view, however, this is an 
academic discussion. Indeed, the vaporisation of 
minimal endometriosis, i.e. a few subtle lesions, is so 
easily performed in a few seconds and generally 
without risks, that it might be unwise to leave the 
possibility that some of these lesions would be or 
become more invasive or aggressive. For slightly 
larger typical lesions, excision is mandatory to 
ascertain the depth of infiltration. 



28.3.3 Is Destruction Useful? 

It is uncertain whether it is useful to treat 
endometriosis to prevent progression. While most 
minimal lesions will disappear spontaneously at 
some stage, it remains extremely likely that at least 
some of these lesions may have the potential to 
develop into a more aggressive disease and will 
eventually do so. To demonstrate this in randomised 
controlled trials can be argued to be clinically 
irrelevant, as destruction is so easy, and scientifically 
it might be practically impossible to achieve. 
Considering a 60% prevalence of minimal-mild 
endometriosis with a progression to severe disease 
in some 10% after 5 years, it would moreover 
require a randomised trial of hundreds of patients 
over many years, which is unrealistic. 

Whether destruction is useful as a treatment of 
pain is unknown. Indeed, we favour the hypothesis 
that subtle and typical endometriosis is rarely 
painful, except when associated with deeper disease 
and possibly when larger areas are involved. This 
view relates to the concept of the activation of spare 
nociceptors^^’^^ with inflammation and the observa- 
tion that these lesions are specifically painful when 
stimulated.^^ This discussion, however, is more 
academic than clinically relevant. 

That destruction is useful as an infertility treat- 
ment has become increasingly clear. During the late 
1970s, an association was shown between endome- 
triosis, luteal-phase insufficiency, unexplained in- 
fertility and the luteinised unruptured follicle (LUF) 
syndrome.^®'^^ To understand why this association 
has been questioned later, it is important to take 
into account the shift that had taken place in the 
groups of women reported by the recognition of 
subtle non-pigmented lesions.^^"^^ Studies in the 
baboon confirmed experimentally that endometrio- 
sis was associated with the LUF syndrome, that the 
LUF syndrome was recurrent and that the LUF 
syndrome diagnosed by inspection of the ovaries, 
correlated with the absence of ovulation.^^ Recently, 
it was shown that treatment improved fertility in 
women.^^ It should be realised that these observa- 
tions do not contradict the concept of a natural 
condition being present intermittently in all women, 
as subfertility, e.g. a LUF syndrome, might be 



present predominantly in those months that the 
lesions are present. If subtle endometriotic lesions 
are encountered more frequently in women with 
infertility, this might reduce the overall monthly 
fecundity rate, e.g. through a LUF syndrome. Again, 
this discussion might be academic, as surgical 
destruction can be performed so easily and rapidly. 

In conclusion, treatment of minimal and subtle 
endometriosis can be considered both unnecessary 
and impossible if it is a recurrent natural condition. 
The surgical reality of a simple, rapid and harmless 
destruction, however, favours destruction during 
laparoscopy, as some of these lesions could have a 
more aggressive behaviour in the long run, it can be 
very difficult or impossible to evaluate with certainty 
the depth of infiltration without excision, and 
fertility is enhanced in the months following 
destruction. This argument is based on the assump- 
tion that there are facilities for the rapid deployment 
of the laser, or, if more destructive technology is 
used, that the surgeon is able to appreciate 
situations where the position of a lesion may make 
it unsuitable for destruction. 



28.4 Cystic Ovarian Endometriosis 

28.4.1 Pitfalls of Diagnosis 

The treatment of cystic ovarian endometriosis 
remains hampered by misdiagnosis of a cystic 
corpus luteum as a cystic ovarian endometrioma. 
To the best of our knowledge, this problem has not 
been addressed specifically in the literature. Even if 
only women with pathologically confirmed cystic 
endometriosis were included, these data do not 
permit a judgment to what extent cystic corpora 
lutea had been operated on. 

A clinical history of the persistence of a cyst is 
unreliable for diagnosing cystic ovarian endome- 
triosis: over the years we have operated on several 
women with a “chocolate cyst” on ultrasound, 
persisting for more than 4 months, even during 
treatment with luteinising hormone-releasing hor- 
mone (LHRH) agonists or when the woman was 
taking oral contraception. We are fully aware that 
this clinical observation does not allow any conclu- 
sion about frequency, but it is consistent with the 
observation that ovarian cysts can develop during 
ovarian down-regulation.^^ 

Imaging, such as ultrasound and computed 
tomography, has a sensitivity of 70-80% and a 
specificity of 90-95%.^°”^^ This is a valuable method 
of diagnosis to aid the clinical management. It will 
not, however, prevent errors of judgment during 
surgery. Ovarian flow measurement does not seem 
to improve specificity or sensitivity substantially.^^ 
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Measurement of CA 125 in chocolate fluid has 
been reported to have a sensitivity and a specificity 
of nearly 100%.^^’^^ Unfortunately, a rapid test, such 
as a stick assay, is not available to make the 
diagnosis during surgery. 

Our clinical rule of thumb is that, as cystic ovarian 
endometriosis is so strongly associated with adhe- 
sions,^^ a “chocolate cyst” without adhesions has a 
high probability of being a cystic corpus luteum, 
whereas the presence of severe adhesions, especially 
in the fossa ovarica, enhances the suspicion of 
endometriosis. This, together with inspection of the 
inside of the cyst by ovarioscopy^^ or inspection 
with the laparoscope,^^ will help to make a correct 
judgment in the majority of women. Those with a 
flattened appearance and red or red and brown 
mottled ridges are generally endometriosis and 
those with a dark uniform base, an intracavitary 
clot, or a yellowish rim are generally corpora lutea 
or albicans. 

In conclusion, however, being aware of the 
problem, preoperative imaging and CA 125 assays, 
and peroperative scrutiny did not prevent misdiag- 
noses in over 10% of women. 



28.4.2 Physiopathology 

The physiopathology of cystic endometriosis is not 
entirely understood. It is attractive to consider that 
many, if not most, cystic ovarian endometrioses 
originate from invagination of superficial im- 
plants.^^ Especially when the ovary becomes ad- 
herent to the pelvic wall by endometriotic implants, 
it seems logic that a “pseudocyst” is formed by the 
accumulation of old blood and debris, thus stretch- 
ing the ovarian capsule over this cyst.^^’^^ This 
phenomenon of invagination and stretching of the 
ovarian capsule explains why the inside of the cyst 
wall is not always entirely covered by endometriosis, 
which may be localised as focal endometriotic spots. 
It thus seems logical to postulate that only these 
endometriotic spots should be destroyed, and that 
removing the cyst wall is equivalent to removing the 
ovarian surface. This mechanism of invagination 
and stretching of the ovarian capsule does not 
preclude that some cysts have a different origin, and 
have a lining covered by endometriosis. Moreover, a 
careful histology of the cyst wall reveals that 
endometriotic glands can be present in the so-called 
cyst wall up to a depth of at least 5-6 mm. 

28.4.3 Surgical Pragmatism of Size 

From a surgical point of view, the size of the ovarian 
cyst is most important. For smaller cysts ( < 5 cm), 
the cyst wall can generally be stripped easily from 



the ovary. This process seems to follow a natural 
plane of cleavage, confirmed indirectly by the fact 
that it is associated with little bleeding. For cysts 
larger than 5 cm diameter, the discussion whether 
the cyst wall should be removed or destroyed, or 
whether a focal treatment will be sufficient, is purely 
academic. Indeed, in these women with a large cyst, 
the remaining ovarian rim will be so thin that 
resection becomes either technically impossible or 
unrealistic in practice, as minimal ovarian tissue will 
be left. Also the extensive vaporisation of these very 
large areas is unrealistic. 



28.4.4 Methods of Treatment 

Aspiration and rinsing of cystic ovarian endome- 
triosis has been attempted, but the recurrence rate is 
high.^^"^^ When we attempted ultrasound-guided 
aspiration (unpublished data), we noted the pre- 
sence of chocolate fluid in the pelvis the next day, 
which might increase adhesion formation,^^ 
although we have shown that chocolate fluid does 
not induce adhesions when injected intraperitone- 
ally in mice.^^ 

For smaller cysts, i.e. less than 5 cm diameter, the 
method of stripping the cyst from the ovary, as 
initially described by the Clermont Ferrand group, 
seems most attractive.^^”^^ It is rapid and technically 
relatively easy. It is also a complete treatment when 
invading glands are present. Closure of the ovary by 
tissucol when necessary results in a “normal ovary” 
after surgery without denuded areas. The cyst wall 
could be vaporised. Some report excellent results,^^ 
but we stopped performing this procedure, as it was 
too difficult to judge the correct depth of vaporisa- 
tion. Too superficial destruction will result in an 
incomplete treatment, whereas too deep destruction 
often causes bleeding. The cyst wall could be 
destroyed by unipolar or semi-bipolar coagulation. 
Although attractive, the reported series are too small 
to compare this technique with vaporisation. Apart 
from wall excision and wall destruction, the third 
option is focal treatment. We feel this is less 
indicated, as it is difficult in most women to judge 
which areas are not involved, making focal treat- 
ment generally equivalent to vaporisation of the 
wall. 

For larger cysts, the pragmatism of size practically 
excludes excision and/or vaporisation. The method 
of making a large window in the cyst wall, followed 
by rinsing and focal treatment, is attractive and 
promising. It remains unclear, however, whether 
during this surgery it is important to do a full 
adhesiolysis, if necessary, or whether the surgery 
should be kept to a strict minimum, i.e. marsupia- 
lisation to reduce the surgical trauma and possibly 
adhesion formation. It is also unclear whether 
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medical therapy is helpful postoperatively. This is 
logical, as it will prevent a corpus luteum from 
developing and a hypo-oestrogenic milieu could 
reduce adhesion formation. It also remains unclear 
whether second-look surgery should always be 
performed. The number of “large” endometriomata 
is insufficient in most centres to perform rando- 
mised trials, whereas the rapid technical evolution of 
endoscopic surgery has made a large randomised 
trial practically impossible. 

We favour keeping surgery during the first laparo- 
scopy to a minimum making it a 5- to 10-minute 
procedure, to vaporise superficially all visible endome- 
triotic spots, and then giving LHRH agonists for 
3 months, followed by an ultrasound scan. If a cyst still 
persists, a second laparoscopy will generally find a 
small cyst. If no cyst is found, and if there are no 
complaints of pain or infertility, a second intervention 
is no longer necessary. This concept has the indirect 
advantage that the first operation can always be 
scheduled as a day case, without bowel preparation, 
whereas the necessity of a bowel preparation for the 
second intervention will be known in advance. 

28.4.5 Results 

The results of endoscopic and microsurgical treat- 
ment are comparable,^ ^ ranging between 60 and 80% 
cure of pain, a cumulative pregnancy rate of 60-70% 
after 6 months to 1 year and a recurrence rate of 
some 20%.^^"^^ It remains unclear whether pre- 
operative or postoperative medical treatment or 
ovarian down-regulation significantly affects the 
results of surgery. ^ 

In conclusion, cystic ovarian endometriosis has to 
be treated, as this condition is associated with pain 
and infertility and carries the risk of spontaneous 
rupture. Surgery is the only real treatment, as 
medical treatment can only inactivate endometriosis 
and reduce the size of the cyst.^^ 

Because of technical and practical surgical con- 
siderations, we favour excising smaller cysts by 
stripping, followed by closure of the remaining flaps 
if necessary. For larger cysts, we propose a minimal 
first intervention consisting of marsupialisation, 
rinsing and focal treatment, followed by LHRH 
agonists for 3 months and a second intervention 
when a cyst persists. 

28.5 Deep Endometriosis 

28.5.1 Diagnosis, Types and Prevalence 

Endometriosis can infiltrate the surrounding tissues, 
resulting in a significant sclerotic and inflammatory 
reaction, which leads to nodularity, bowel stenosis 



and ureteral obstruction. The most severe forms, 
such as rectovaginal endometriosis and endome- 
triosis invading the rectum or the sigmoid, have 
been known since the beginning of this century. 
However, these conditions are relatively rare, with 
an estimated prevalence of less than 1%. This 
estimation is derived from the observation in 
Leuven of some 10-20% deep endometriosis in 
1988-1991,^^ a period during which endoscopic 
surgery was not well developed, and in which deep 
endometriosis was not a well-known entity. Refer- 
rals were thus only for infertility and pain, not for 
deep endometriosis. Assuming that laparoscopies 
for infertility are performed in some 10-15% of the 
population, and taking into account the fact that 
Leuven is a tertiary referral centre, the prevalence of 
deep endometriosis can be estimated to be between 
1% (the prevalence is 10% in younger age groups 
with infertility, which can be estimated at 15% of the 
population; in a tertiairy centre, the prevalence is 
probably slightly overestimated) and 3% (prevalence 
of 20% of the older age group with infertility). 
Taking into account the observation that deep 
endometriosis is more frequent on menstrual 
clinical examination, prevalences between 3 and 
10% seem a fair estimate. 

The endoscopic excision of endometriosis has 
revealed that endometriosis invading deeper than 
5-6 mm is associated with pain and infertility. 
Three subtypes have been described.^® 

Type I is characterised by a large pelvic area of 
typical and sometimes some subtle endometriotic 
lesions surrounded by white sclerotic tissue. Only 
during excision does it become obvious that the 
endometriotic lesion injiltrates deeper than 5 mm. 
Typically, the endometriotic area becomes pro- 
gressively smaller as it grows deeper; the lesion is thus 
cone shaped. 

Type II lesions are characterised by retraction of 
the bowel. Clinically, they are recognised by the 
obvious bowel retraction around a small typical 
lesion. In some women, however, no endometriosis 
can be seen through the laparoscope, and the bowel 
retraction is the only clinical sign. Diagnosis is 
generally not too difficult, as the retraction under 
which an induration is felt is obvious during 
laparoscopy. In some women, however, it is difficult 
to see the retraction and to feel the induration. The 
endometriotic nodule becomes apparent only during 
excision, emphasising the need for a preoperative 
diagnosis and training in recognising these lesions. 

Type III lesions are spherical endometriotic 
nodules in the rectovaginal septum. In their most 
typical manifestation, these lesions are felt as painful 
nodularities in the rectovaginal septum. At laparo- 
scopy, they generally present as a small typical lesion, 
and in some women a careful vaginal examination 
reveals some dark-blue cysts (3-4 mm) in the fornix 
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posterior. Type III lesions are the most severe, and 
they often spread laterally up and around the 
uterine artery, sometimes causing sclerosis around 
the ureter. The spread along the uterine artery can 
be so obvious that this may be considered an 
indirect argument for the hypothesis that deep 
endometriosis has escaped from the inhibitory 
influence of peritoneal fluid and is mainly under 
peripheral circulatory control. While being promi- 
nent in most women, these lesions are very often 
missed, as will be discussed later. Sclerosing 
endometriosis invading the sigmoid is similar to 
rectal endometriosis, but is situated 10 cm above 
the rectovaginal septum. This is another form of 
deep endometriosis, which is fortunately a rare 
condition and which we could classify as type IV. 

Diagnosis of deep endometriosis should be made 
before surgery. A retrospective analysis showed that 
only 50% of the larger lesions are diagnosed on 
routine clinical examination. A menstrual clinical 
examination is the most powerful tool available to 
diagnose deep endometriosis types I, II and III. On 
clinical examination during menstruation,^^ painful 
nodularities were found in some 30% of women with 
pain or infertility. In the absence of cystic ovarian 
endometriosis, these nodularities were caused by 
deep endometriosis in most of the women. Con- 
centrations of CA 125 are increased in women with 
deep endometriosis and in those with cystic ovarian 
endometriosis, and have been proposed as a screen- 
ing tool. Although specifically increased during 
menstruation, the variability does not improve the 
diagnostic accuracy.^ ^ A late follicular sample has a 
sensitivity of some 70-90% of endometriotic disease, 
with a specificity around 95%.^^ Ultrasound and 
magnetic resonance imaging^^ can be used to 
diagnose deep endometriosis, but their sensitivity 
is low, especially for the smaller lesions. For type IV 
lesions, a contrast enema and/or a rectoscopy are 
necessary. Although hard data are not available, we 
presume that this diagnosis is easily missed, making 
prevalence higher than actually believed. 

In conclusion, the most powerful tool to diagnose 
deep endometriosis is a menstrual clinical examina- 
tion, whereas a routine clinical examination will 
reveal mainly the very large lesions. A CA 125 assay 
is a useful screening aid for deep endometriosis, and 
it might prove useful as screening for type IV 
lesions, which, although severe, are easily missed 
and cannot be diagnosed by clinical examination. 
The final diagnosis is the estimation of the depth of 
infiltration during excisional surgery. The preva- 
lence of the disease increases with age and is 
estimated at 1-10% in the population and at 10-30% 
in women with pain and/or infertility. A menstrual 
clinical examination will increase these figures by 
diagnosing deep endometriosis in women with pain, 
which is insufficient to perform a laparoscopy. 



28.5.2 Surgical Treatment 

Surgery for deep endometriosis can be difficult and 
dangerous. Therefore a preoperative contrast enema 
and intravenous pyelography should be considered, 
whereas surgery itself requires a full bowel prepara- 
tion in order to permit bowel surgery if necessary. 
This may require the collaboration of a colorectal 
surgeon, depending on the experience and training 
of the gynaecologist. If gross distortion of the ureter 
is present, preoperative ureter stents are recom- 
mended. The surgical excision of deep endometrio- 
sis relies upon a combination of perfect visual 
inspection and tactile information. 

For type I, II and III lesions, I prefer to use a CO 2 
laser (80W, Sharplan), together with a high-flow 
insufflator (Thermoflator, Storz AG).^^ Guided by 
visual inspection, together with tactile information 
about the softness of the tissue, the peritoneum is 
incised below the lesion at the border between the 
normal and soft tissue and the harder endome- 
triosis, which glows a yellowish colour under the 
CO 2 laser beam. First, the lateral edges of the nodule 
are dissected to free the nodule, if necessary, from 
the ureter, uterine artery and spinosacral ligament. 
This is technically the most difficult part of the 
surgery. Subsequently, the posterior part of the 
nodule is dissected, thus freeing the rectum. During 
this dissection, it is important that the nodule 
remains attached to the uterus and cervix or vagina, 
thus elevating the nodule, whereas the rectum falls 
down progressively by gravity. This dissection is 
continued as far as possible, at least until the rectum 
is completely liberated from the rectovaginal 
septum. After completion of the dissection of the 
posterior part, the anterior side of the nodule is 
dissected from the cervix, and from the vagina. In 
some 20% of women, part of the vaginal fornix has 
to be removed because of endometriotic invasion, 
whereas we estimate that in 20% of women, the 
rectum has to be opened to permit a complete 
resection.^^ It is noteworthy that resection of the 
rectum has not been necessary in any of the women 
in the Leuven series. 

A careful description of the excisional technique 
is mandatory to understand the advantages and 
disadvantages of the reported techniques. The 
advantages of the technique are the perfect visuali- 
sation and the angle of access. Using CO 2 laser 
excision through the operating laparoscope, exci- 
sional surgery is performed with high magnification. 
Excision can be performed with the laparoscope 
close in because the laparoscope carries the “knife” 
and the focal length of the CO 2 laser lens is some 
2 cm from the laparoscope. The direction of access 
of the rectovaginal septum, and especially the 
posterior side of the nodule, is easier through the 
laparoscope than through a secondary port. Ob- 
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viously, this technique requires a high-flow insuf- 
flator^5 to maintain a clear picture throughout the 
excision, and to permit continuous use of the laser. 

Three other techniques are used for the resection 
of deep endometriosis: sharp dissection with electro- 
surgery through the laparoscope, sharp dissection 
with electrosurgery through the secondary ports and 
a partial rectum resection followed by reanastomosis, 
usually with a circular stapler. 

Each surgeon performs best using the techniques 
with which he is most familiar, and few are familiar 
with all the techniques. Most have developed the 
technique they started using for historical reasons, 
although this should not prevent discussion of the 
relative advantages of the different approaches, as 
evaluated by expert surgeons performing surgical 
procedures often arranged on the basis of friendship. 

Sharp dissection with electrosurgery through the 
laparoscope, as developed by David Redwine,^^-^^ is 
technically almost identical to the CO 2 laser excision, 
i.e. permitting a very posterior approach and working 
close in with high magniflcation in a bloodless 
operating field. The disadvantage is that this techni- 
que is physically demanding, as well as being less 
suited for video-endoscopic surgery, thus reducing the 
possibility of help from an assistant. However, it 
combines the advantage of an improved depth of 
vision, as a video screen is not used, with enhanced 
tactile information, as sharp dissection is used. 

Sharp dissection with electrosurgery through the 
secondary ports is the most widely used techni- 
que,^^’^^“ for several reasons. It is derived from 
the other endoscopic procedures; it does not require 
a CO 2 laser; and possibly even more importantly, a 
high-flow insufflator was not available during its 
development. Because the angle of access is much 
sharper, surgeons using this technique generally 
start dissection at the anterior site of the nodule, 
thus freeing nodule and rectum from the rectova- 
ginal septum. Subsequently, the rectum is dissected 
from the nodule, which has become freely mobile. 

Most of these procedures aim at debulking the 
endometriosis, rather than performing a complete 
resection. The word “debulking” is chosen when the 
surgeon prefers not to open the rectum, even if the 
resection is less complete. It is difficult to estimate 
whether this debulking attitude is a consequence of 
the technique used, or of the philosophy often 
dictated by local and medicolegal considerations. In 
my experience, resection of endometriosis using this 
technique is much more difficult than using the CO 2 
laser approach, and the best method to avoid bowel 
lesions is by avoiding traction and using gravity 
only. These same considerations could explain why 
some authors, probably in order to perform a 
complete resection and to avoid recurrences, per- 
form a partial resection and anastomosis in women 
with larger nodules. It is not known whether those 



performing a complete resection are overtreating 
their patients or whether those aiming at debulking 
the lesion are undertreating the endometriosis. 

Type IV endometriosis requires a resection and 
subsequent reanastomosis. I attempted to perform 
conservative surgery in three women with type IV 
endometriosis, but was unsuccessful: the angle of 
access was too difficult, a third secondary port was 
necessary to stabilise the sigmoid, and the procedure 
took more than 2 hours. 



28.5.3 Complications, Treatment and 
Prevention’°^“’°^ 

When part of the rectum wall has to be removed, or 
when the rectum is accidentally opened, the pelvis is 
rinsed with a 1% hibitane solution and the wall is 
sutured endoscopically with two layers of 3 x 0 
Vicryl (Ethicon, USA). A defect in the posterior 
vaginal fornix is sutured either vaginally or en- 
doscopically. Care is taken to ensure that these 
defects are watertight when sutured. I prefer to 
suture these defects laparoscopically, for reasons of 
sterility: during laparoscopic suturing, a continuous 
flow of CO 2 from the abdominal cavity to the vagina 
prevents contamination. 

Surgical excision of deep endometriosis is thus 
difficult, as it often necessitates dissection far laterally 
around the ureter and uterine artery. Also, excision 
from the bowel wall is difficult, as in 10% of women, 
part of the bowel wall will have to be resected. In 20% 
of women, especially those with rectovaginal endo- 
metriosis, i.e. type III lesions, excision has to be 
performed up to and including the posterior vaginal 
fornix. It is important that neither resection of part of 
the bowel wail nor of the vaginal fornix should be 
considered as complications of surgery, as the 
postoperative follow-up has been uneventful in a 
series of over 300 women (my series). 

Complications of surgery (n = 225) have included 
transection of the uterine artery in two women, 
necessitating clipping, a lesion of the ureter in one 
woman and a late bowel perforation in six women. A 
ureter lesion is a serious complication, and we 
therefore advocate a preoperative intravenous pyelo- 
gram, careful dissection of the ureter from its 
landmarks at the pelvic brim and liberal preventive 
stenting if necessary. This has become even more 
important since it became evident that a ureter that is 
only half cut can easily be sutured endoscopically 
over a double A late bowel perforation is an even 
more serious complication, which has occurred in six 
women: two women with a type II lesion (1989 and 
1991) and one woman with a type III lesion (1992) 
were readmitted after a week with progressively 
increasing symptoms of peritonitis; one woman 
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(1992) with a type I lesion and a history of pouch 
anastomosis for colitis ulcerosa was observed for 1 
week with atypical symptoms, which later proved to 
be a rectum perforation; two women (1994) with type 
II lesions had acute pelvic pain 12 hours and 2 days 
following surgery, respectively. Although symptoms 
of peritonitis were minimal, an immediate laparo- 
scopy revealed a bowel perforation in both. 

It is important to realise that bowel perforations 
can occur during the early postoperative days, thus 
necessitating a low-fibre diet and eventually hospi- 
talisation. A perforation generally occurs during 
straining, with acute pelvic pain as the only 
symptom. Disturbingly, this pain disappears over 
the subsequent hours, with slight peritoneal irrita- 
tion as the only symptom. Liberal use of early 
second-look laparoscopies is advocated in these 
women before symptoms of peritonitis develop. In 
five women, we recently demonstrated that even a 
bowel perforation can safely be sutured endoscopi- 
cally, thus avoiding a colostomy. 

Prevention of a late perforation is even more 
important. In January 1996, liberal prophylactic 
suturing of the rectum was introduced, whenever 
there is a suspicion of a lesion to the muscularis. 
Since then, this complication has disappeared. 



28.5.4 Medical Treatment 

Medical therapy before surgery has been discussed 
for many years and surgeons have claimed that deep 
lesions were less vascularised following medical 
therapy. It was recently demonstrated that pretreat- 
ment for 3 months with an LHRH agonist could 
shrink the volume of deep lesions.^^ Indeed, in this 
series, decapeptyl (3.75 mg per month) has been 
given specifically to women with the most severe 
disease, especially deep lesions. Analysis of data 
showed that women pretreated with this LHRH 
agonist had a higher revised American Fertility 
Society (AFS) score at surgery than those without 
treatment, confirming the selection bias. Similarly, 
pretreated women had more and larger cystic 
ovarian endometriosis, also pointing to the selection 
bias. As expected, women with pretreatment had a 
smaller pelvic area of endometriosis. However, 
pretreated women had a smaller volume of deep 
endometriosis, notwithstanding the fact that because 
of the selection bias, they almost certainly had a 
much higher volume before treatment. For this 
reason, we advocate pretreating women with severe 
deep endometriosis medically for 3 months with a 
gonadotrophin-releasing hormone (GnRH) agonist. 
Danazol might be equally effective, but our series 
was too small to prove this statistically. Other 
medical therapies have not been used frequently 
enough to be evaluated. 



Medical treatment following excision of deep 
endometriosis has not been evaluated properly. If 
excision has been performed completely, medical 
treatment is probably not necessary. Medical 
therapy, however, should be considered instead of 
repeat or more radical surgery for recurring 
symptoms or failures of excision. 

Medical treatment alone has not been addressed 
specifically in any study because of a lack of a clear- 
cut diagnosis of deep endometriosis without exci- 
sion. Medical treatment with danazol, GnRH ago- 
nists or gestrinone^^^"^®^ does not cure 
endometriosis. These treatments inactivate the 
endometriotic lesions, which reappear rapidly after 
treatment has been stopped.^ None of these 
therapies has an important beneficial effect on 
subsequent fertility.^ They all improve pelvic pain 
and the effect persists, often for many months after 
therapy has been stopped.^ As deep endometriosis 
is strongly associated with pelvic pain, and cystic 
ovarian endometriosis does not respond well to 
medical therapy, it is suggested that the observations 
and conclusions concerning severe pelvic pain are 
probably related to deep endometriosis. 



28.5.5 Results 

Nehzat^^ reported 25 pregnancies in 67 women 
following excision of deep endometriosis. We 
evaluated cumulative pregnancy rates in a consecu- 
tive series of 900 women with primary or secondary 
infertility without severe tubal damage and with a 
severely subfertile husband. Cumulative pregnancy 
rates were slightly lower in advanced stages of 
endometriosis according to the revised AFS classi- 
fication, being 62 and 44% in classes I and IV 
respectively. However, when the duration of in- 
fertility - the strongest predictor of subsequent 
conception - was taken into account, the differences 
in cumulative pregnancy rates between classes I to 
IV disappeared, suggesting that the differences 
found between mild and severe endometriosis were 
mainly a consequence of differences in duration of 
infertility and possibly in age of the women.^^^’^^^ 
The only group with a significantly higher 
cumulative pregnancy rate following surgery was 
women with deep endometriosis. By Cox multi- 
variate regression analysis, the following model was 
established: pregnancy was predicted most strongly 
by a shorter duration of infertility and by the 
surgical treatment of cystic ovarian endometriosis 
and/or of deep endometriosis. From these results, it 
can be concluded that aggressive and complete 
excision of deep endometriosis can be advocated, 
with subsequent spontaneous pregnancy rates up to 
60% within 1 year. These results can be considered 
excellent, taking into account the severity of disease 
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and the large denuded area in the pelvis following 
excision of deep endometriosis. It remains unclear 
whether those women who did not conceive after 1 
year should be orientated towards in-vitro fertilisa- 
tion or to a second-look laparoscopy. Indirect 
evidence indicates that medical treatment alone is 
probably not the treatment of choice for deep 
endometriosis and infertility. Medical pretreatment 
seems to be useful to facilitate surgery, as has been 
suggested for cystic ovarian endometriosis. Both 
surgical and medical treatment were reported to be 
highly successful in treating pelvic pain. Candiani^^ 
reported absence of dyspareunia and dysmenor- 
rhoea in six and four women out of ten after 40 
months. Nezhat^^ reported moderate to complete 
pain relief in 162 women out of 175, but two or more 
interventions had been necessary in some women. 
Preliminary analysis of our results in 250 women, in 
whom deep endometriosis had been excised with a 
CO 2 laser, showed a cure rate of pelvic pain in 70%, 
with a recurrence rate of less than 5% with a follow- 
up period of up to 5 years. These data should be 
interpreted carefully, as the completeness of excision 
has steadily increased. The results of recent years 
strongly suggest an almost complete cure rate 
without recurrences; this, however, could be an 
over-optimistic clinical impression, which will have 
to be proven by careful analysis of the data. In 
addition, medical treatment of pelvic pain is highly 
efficient, and the effect of treatment often persists 
after treatment has been stopped. 

28.6 Conclusions 

We advocate a first-line approach to the diagnosis 
and treatment of endometriosis, which relies on a 



menstrual clinical examination, an ultrasound scan 
and eventually an assay of CA 125 (Figure 28.1). 
Following these examinations, four groups of women 
can be considered. When the clinical examination 
during menstruation does not reveal any nodula- 
rities, no ovarian cysts are found at ultrasound scan 
and the CA 125 concentration is normal, women with 
infertility and/or pain are scheduled for a day-case 
diagnostic laparoscopy. If an endometrioma larger 
than 5 cm in diameter is found, these women are 
also scheduled as a day case for an initial procedure, 
during which the cyst is opened, rinsed and focally 
treated. Postoperatively, these women are treated for 
3 months with a GnRFl analogue, and eventually 
scheduled for a second intervention. If a small 
endometrioma is found on scan, these women are 
also scheduled for day case surgery. They are advised 
that a bowel preparation may be necessary, but that 
the probability is less than 5%. If a deep endome- 
triotic nodule is found, preoperative medical treat- 
ment, preoperative contrast enema and intravenous 
pyelography should be considered. These women 
always receive a bowel preparation and are admitted 
to hospital for at least 48 hours. 

This approach has the advantage that the 
preoperative clinical examination, together with 
the ultrasound scan, are used to decide whether 
the patient will be admitted to hospital or treated in 
the day clinic, and whether a bowel preparation will 
be given. From our experience over the past years, 
the accuracy of this procedure is close to 100%, as 
unexpected deep endometriosis and unnecessary 
bowel treatments have virtually disappeared from 
the department. 

Surgery remains the cornerstone of the treatment 
of endometriosis. Medical treatment seems to be 
indicated, besides pre- and postoperatively as 
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Figure 28.1 Treatment of 
endometriosis. 
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discussed, for women with recurrent pelvic endo- 
metriosis and pain, or when adequate surgery is not 
available or is too dangerous. 
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EXAMPLES & GUIDELINES 

STAGE I (MINIMAL) STAGE II (MILD) STAGE IH (MODERATE) 




PERITONEUM 






PERITONEUM 






PERITONEUM 




Superficial Endo 


l-3cm 


-2 


Deep Endo 


- >3cm 


-6 


Deep Endo — >3cm 


-6 


R. OVARY 






R. OVARY 






CULDESAC 




Superficial Endo 


- <1 cm 


-1 


Superficial Endo 


- <lcm 


- 1 


Partial Obliteration 


-4 


Filmy Adhesions 


- <1/3. 


-1 


Filmy Adhesions 


- <1/3 


- 1 


L. OVARY 




TOTAL POINTS 


4 


L. OVARY 






Deep Endo - l-3cm 


-16 








Superficial Endo 


- <lcm 


- 1 


TOTAL POINTS 


26 



TOTAL POINTS 9 



STAGE m (MODERATE) STAGE IV (SEVERE) STAGE IV (SEVERE) 




PERITONEUM 






PERITONEUM 






PERITONEUM 






Superficial Endo 


- >3cm 


-4 


Superficial Endo 


- >3cm 


-4 


Deep Endo - 


>3cm 


-6 


R. TUBE 






L. OVARY 






CULDESAC 






Filmy Adhesions 


- <1/3 


-1 


Deep Endo 


- l-3cm 


-32 ** 


Complete Obliteration 




-40 


R. OVARY 






Dense Adhesions 


- <1-3 


-8 ** 


R. OVARY 






Filmy Adhesions 


- <1/3 


- 1 


L. TUBE 






Deep Endo - 


l-3cm 


-16 


L. TUBE 






Dense Adhesions 


- <1/3 


-8 ** 


Dense Adhesions - 


<1/3 


-4 


Dense Adhesions 


- <1/3 


- 16* 


TOTAL POINTS 


~52 


L. TUBE 






L. OVARY 












Dense Adhesions - 


>2/3 


- 16 


Deep Endo 


<lcm 


-4 








L. OVARY 






Dense Adhesions 


- <1/3 


-4 








Deep Endo - 


1-3 


-16 


TOTAL POINTS 


30 


*Point assignment changed to 16 




Dense Adhesions - 


>2/3 


-16 



**Point assignment doubled TCXTAL POINTS 



Determination of the stage or degree of endometrial in- 
volvement is based on a weighted point sytem. Distribution 
of points has been arbitrarily determined and may require 
further revision or refinement as knowledge of the disease 
increases. 

To ensure complete evaluation, inspection of the pelvis in 
a clockwise or counterclockwise fashion is encouraged. 
Number, size and location of endometrial implants, plaques, 
endometriomas and/or adhesions are noted. For example, 
five separate 0.5cm superficial implants on the peritoneum 
(2.5 cm total) would be assigned 2 points. (The surface of 
the uterus should be considered peritoneum.) The severity 
of the endometriosis or adhesions should be assigned the 
highest score only for peritoneum, ovary, tube or culdesac. 
For example, a 4cm superficial and a 2cm deep implant of 
the peritoneum should be given a score of 6 (not 8). A 4cm 



deep endometrioma of the ovary associated with more than 
3cm of superficial disease should be scored 20 (not 24). 

In those patients with only one adnexa, points applied to 
disease of the remaining tube and ovary should be multiplied 
by two. **Points assigned may be circled and totaled. Aggre- 
gation of points indicates stage of disease (minimal, mild, 
moderate, or severe). 

The presence of endometriosis of the bowel, urinary tract, 
fallopian tube, vagina, cervix, skin etc., should be docu- 
mented under “additional endometriosis.” Other pathology 
such as tubal occlusion, leiomyomata, urine anomaly, etc., 
should be documented under “associated pathology.” All 
pathology should be depicted as specifically as possible on 
the sketch of pelvic organs and means of observation (lapa- 
roscopy or laparotomy) should be noted. 
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Summary 

Transvaginal ultrasonography offers an accurate assessment of ovarian morphology. Characteristic 
patterns such as multifollicular and polycystic ovaries can be recognised. Ultrasound can also assess 
function: normal follicular and endometrial maturation can be monitored, and Indirect evidence of 
ovulation obtained. 

For infertile patients, ultrasound should be part of their initial assessment and can be incorporated 
into a "one stop" management protocol. A scan at this stage can exclude significant uterine and 
adnexal pathology. An assessment of tubal patency can be made using an ultrasound contrast agent. 
Both chronic and acute tubal disease have characteristic patterns that can be recognised. 

Most women with pelvic inflammatory disease should have a laparoscopy to confirm the diagnosis, 
while salpingoscopy might be helpful in some cases. 

For every microsurgical technique there is a laparoscopic alternative; the choice is dependent on the 
clinical state of the woman's pelvis. 

Three-dimensional ultrasonography may help to clarify the diagnosis of congenital uterine 
abnormalities. Operative hysteroscopy can identify these and be used for surgery. 




Key Points 



• The true prevaiefice of potycystic ovaries based on ultrasonography is controversial 

• The relationship between the morphobgol appearances of the ovary and function are poorly 
understood 

• Tubal factors account for 25-30% of referrals for infertility 

• Hystero-contrast-salpingography can be used as an initial screening test for tubal patency 

• An ultrasound scan at an appropriate time of the cycle can exclude most uterine pathology, detect 
gross tubal pathology and give significant information about ovarion function 

• Laparoscopy for pelvic inflammatory disease should be performed as soon as possible, and no longer 
than 24 hours after admission to hospital. It can be used for both diagnosis and treatment 

• Three-dimensional ultrasonography provides all information necessary to classify uterine anomalies 

• Subseptate uteri are associated with a higher first-tfimester miscarriage rate 

• An arcuate uterus appears to carry an elevated risk of second trimester miscarriage and preterm 
labour compared with a normal uterus 

• Information on reproductive risks associated with congenital uterine anomalies in low-risk women is 
very limited 

• Partial and even complete uterine septa can be treated hysteroscopically 




Chapter 29 

Amenorrhoea and Polycystic Ovarian Syndrome 
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29.1 Introduction 

Ultrasound can be used as a marker of ovarian and 
uterine function in the normal and abnormal 
menstrual cycle. The ovary and the endometrium 
have characteristic appearances at certain times and 
should be evaluated in the context of the patient’s 
menstrual history. The stages of a normal menstrual 
cycle can be clearly seen on ultrasound using 
standard grey-scale imaging. Doppler studies give 
some insight into the pathophysiological changes 
that are occurring during the cycle and will be 
discussed later in this chapter, but as yet do not have 
a practical role in patient management. The most 
common application of transvaginal ultrasono- 
graphy to date has been to monitor follicle size 
and number in women undergoing fertility treat- 
ment. Follicle size has been found to be more 
accurate than serum oestradiol levels in the predic- 
tion of ovulation, although a combination of both 
gives optimum results. 



29.2 The Normal Menstrual Cycle 

The morphological appearances of both the ovary 
and uterus show characteristic changes during the 
cycle. The proliferative-phase endometrium has a 
non-uniform echogenicity with a thin area of central 
brightness. The early follicular-phase ovary may 
mimic the appearance seen in women taking the 
combined oral contraceptive pill or those women 
with ovulatory dysfunction. 

Ovulation generally occurs when the dominant 
follicle reaches 20-24 mm in diameter. Morpholo- 
gical changes include a blurring of the edge of the 
follicle, a reduction in size and the follicle contents 
becoming more echoic (Figure 29.1). Free fluid is 
also seen in the Pouch of Douglas.^ The endome- 
trium shows the classical hypoechoic halo when 
oestradiol levels reach their peak levels - the “triple 
line effect”.^ The exact physiology of these changes 
has yet to be determined. The endometrium then 
becomes uniformly highly echogenic and increases 




Figure 29.1 . Haemorrhagic 
corpus luteum (left) with 
circular flow and a small 
endometrioma with “ground 
glass” appearance (right). 
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in thickness up to the time of menstruation. The 
corpus luteum shrinks in size when fertilisation has 
not occurred. Its morphology is varied, from an 
anechoic picture as seen in the dominant follicle to a 
haemorrhagic “speckled” appearance. Solid corpora 
lutea, multiloculations and irregular thick walls are 
not uncommon and it may be necessary to examine 
the patient in the follicular phase of the next cycle to 
exclude pathological ovarian cysts. 

29.3 Polycystic Ovarian Syndrome 

Polycystic ovarian syndrome (PCOS) encompasses a 
wide spectrum of symptoms and phenotypic 
variation. For this reason, it has been difficult to 
establish reproducible diagnostic criteria for this 
condition. Traditionally, the diagnosis has been 
made on the basis of ultrasonography. A polycystic 
ovary is characterised by the presence of a large- 
volume ovary containing dense hyperechogenic 
stroma and at least ten peripherally placed follicles 
(Figure 29.2).^ Data relating to ovarian volume are 
difficult to interpret, as they do not seem to include 
the presence of corpora lutea in a polycystic ovary, 
which would markedly increase the ovarian volume 
without increasing the stromal volume. Much of the 
data relating to PCOS is historical and is based on 
transabdominal ultrasonography. The introduction 
of transvaginal ultrasound has provided better 
resolution of ovarian structures^ and may provide 
a suitable alternative to histological examination.^ 
Notwithstanding this, there is still debate surrounding 
the “gold standard” test for PCOS. 

Even in early studies, the ovarian stroma of 
women with PCOS has been noted to be “bright” or 
hyperechogenic on ultrasonography. This is in 
keeping with the stromal hypertrophy seen on 
histological examination of removed ovaries. At- 
tempts to quantify this increase in stroma have been 
a dominant feature of much of the work relating to 



ultrasound and the polycystic ovary. It has been 
suggested that this ovarian stromal hypertrophy is 
directly related to androgenic dysfunction. Some 
data exist which provide objective measurements to 
directly support this hypothesis. The use of 
computer-assisted ultrasonography has provided 
some evidence,^ although this has been disputed 
using intensity levels and pixelation technology.^ 
The means to measure these multiple parameters in 
everyday practice are limited and practitioners using 
traditional definitions of PCOS are dependent on 
subjective estimations of stromal density. These are 
unfortunately dependent on machine settings and 
are therefore unreliable when considered in 
isolation, as the degree of hypertrophy will often be 
overestimated.^ Other workers have tried to measure 
ovarian area in the maximal longitudinal section to 
try to provide an indirect method of measuring 
stromal density.^’^ Incorporation of the stromal area 
into a ratio with ovarian area has provided some 
encouraging results. The stromal to ovarian area 
ratio has been shown to correlate with circulating 
levels of serum androgens.^ 

An increase in ovarian volume was noted to be a 
diagnostic factor in the original observations of 
PCOS. This has been supported by a series of 104 
patients in whom it was found that ovarian volume 
was significantly greater in women with menstrual 
irregularity who had PCOS than in normal 
controls. This has been corroborated in later 
studies.^ However, there is no consensus as to the 
cutoff value for ovarian volume that may be used to 
define abnormality. 

The early definitions of PCOS also incorporated 
the presence of increased numbers of peripherally 
distributed follicles. However, the presence of 
numerous, small, peripheral follicles is not specific 
to PCOS and can occur in other anovulatory states, 
multifollicular ovaries or even in the early follicular 
phase of the menstrual cycle.^’^’^^ Although similar 
patterns of disease should be observed in both 




Figure 29.2. A polycystic 
ovary containing dense stro- 
ma and more than ten per- 
ipherally placed follicles. 
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ovaries, this is not always the case, and differences 
between right and left ovary have been described/^ 
These should be borne in mind when making a 
diagnosis. 

PCOS can be described in many cases as a state of 
chronic anovulation. This results in the endome- 
trium being exposed to the prolonged mitogenic 
effects of oestrogen. These changes may be detected 
by the measurement of endometrial thickness, which 
can be used to select women who are at risk of 
endometrial hyperplasia. A cutoff value for endo- 
metrial thickness of greater than 7 mm has been 
suggested as an approach to selecting women who 
are at increased risk of endometrial pathology. 

The role of Doppler in the diagnosis of PCOS is 
limited. The dense stroma is better vacularised but 
no difference has been shown in the mean uterine 
artery pulsatilitv index in women with PCOS and 
control groups. There have also been attempts to 
correlate stromal blood flow with the number of 
subcapsular follicles present; however, these have 
not proved clinically useful. 



29.4 Multifollicular Ovaries 

In contrast to the classical polycystic ovary, multi- 
follicular ovaries are normal in size or only slightly 
enlarged and contain six or more cysts 4-10 mm in 
diameter (Figure 29.3). They are not associated with 
hirsutism. Endocrine profiles reveal a normal level 
of serum luteinising hormone (LH), with a de- 
creased follicle-stimulating hormone level. Ovarian 
morphology has been shown to revert to normal in 
women with amenorrhoea associated with weight 
loss after administration of gonadotrophin-releasing 
hormone (GnRH). This indicates the possibility that 
the multifollicular appearance is related to a 
hypothalamic disturbance of GnRH secretion. 



29.5 Ovulatory Dysfunction 

The synchrony seen between the endometrium and 
the ovary in patients with regular menses is not 
present in anovulatory disorders. The endometrium 
may be disproportionately thickened with the 
presence of an inactive ovary. A simple ovarian cyst 
is not an uncommon finding. This would confirm 
the existence of an anovulatory cyclical pattern and 
be a reassuring sign in the presence of abnormal 
bleeding. The ovary may take the appearance of a 
classical polycystic ovary or other variants such as a 
multifollicular ovary. Physiological luteal or 
follicular cysts are not uncommon. The 
pathophysiology of anovulation may be explained 
by changes in the vasculature of the dominant 
follicle. An anecdotal report of a drug-induced 
luteinised unruptured follicle has suggested a 
reduction in vascularisation leading to a failure of 
blood flow velocity to peak in the immediate 
periovulatory period. This is consistent with the 
view that changes in angiogenesis leading to a 
variation in oxygen tension in the follicle itself are 
prerequisites for normal ovulation. Subsequent 
studies have shown that indomethacin 
administration at the time of ovulation results in the 
formation of luteinised unruptured follicles. Such 
changes were associated with altered vascularity.^^ 
This is discussed in more detail below. 

29.6 Blood Flow Studies of Ovarian 
and Uterine Function 

29.6.1 The Ovary 

Doppler studies of the normal corpus luteum and 
endometrium have shown an interesting insight into 




Figure 29.3. A multifollicular 
ovary next to the uterus. 
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the physiology of the menstrual cycle, but any role 
that transvaginal colour Doppler may have in the 
practical management of infertility problems has yet 
to be determined. However, preliminary data are of 
interest. Transvaginal colour Doppler has been used 
to monitor sequential changes in intrafollicular 
blood flow in the periovulatory period, and the data 
obtained related to defined biochemical indices. It is 
hoped that it will be possible to use information 
about ovarian blood flow both to predict ovulation, 
and to investigate ovulatory dysfunction. 

Previous studies have shown that it is possible to 
assess ovarian blood flow during the normal 
menstrual cycle. This study, using abdominal 
pulsed Doppler, showed significant changes in 
ovarian blood flow in the ovarian cycle; in particular 
there was a marked drop in blood flow impedance 
within the ovary during the late follicular and luteal 
phase of the cycle. Although the authors interpret 
their data as being from the ovarian artery, it is 
more likely that serial measurements of intraovarian 
flow have been recorded. Using transvaginal colour 
Doppler, these areas of vascularity can be clearly 
visualised on the follicle rim, or within or around 
the corpus luteum. Transvaginal pulsed Doppler has 
been subsequently used to record blood flow in the 
corpus luteum in patients undergoing in-vitro 
fertilisation following embryo transfer.^® In the 
absence of colour flow imaging, the authors had to 
move the sample volume gate (of 3.5 mm) over the 
ovarian stroma until suitable waveforms had been 
obtained. Again, the waveforms are therefore more 
likely to reflect intraovarian rather than ovarian 
artery blood flow. Impedance to blood flow was 
measured on days 3 and 10 following embryo 
transfer, and significantly higher impedance to flow 
was observed in the corpora lutea of women who 
failed to become pregnant. 

Kurjak and co-workers have also assessed ovarian 
and uterine blood flow in the menstrual cycle.^^ 
Their data suggest a drop in impedance to blood 
flow within the ovary containing the dominant 
follicle just prior to ovulation, and with a 
persistently lower blood flow impedance recorded 
from vessels within the corpus luteum. In a more 
detailed study, transvaginal colour Doppler has 
since been used to monitor intensively vascular 
events in the periovulatory follicle.^^ Colour Doppler 
facilitates the detection of small vascular areas in the 
ovarian stroma and follicle rim that are easy to miss 
when applying a pulsed Doppler range gate “blind”. 
In this study the aim was to assess each patient every 
3-4 hours from the time of the serum LH surge up 
to the formation of the corpus luteum. Blood flow 
velocity waveforms from the follicular rim were first 
seen at the time of the LH surge (or oestradiol peak). 
There is a sequential increase in vascularity in the 



follicle rim from the time of the LH rise, at its peak, 
and finally just prior to ovulation and the formation 
of the corpus luteum. These data are supported by 
studies of ovarian blood flow and volume in 
laboratory animals,^^ and the fact that red blood 
cells have been seen in the granulosa cell layer 
between the time of the LH peak and presumed 
ovulation.^^ A report of the vascular changes at the 
time of ovulation shows increased vascularity on the 
innermost rim of the follicle, and a coincident surge 
in blood flow velocity just prior to follicular 
rupture.^^ This may represent the dilatation of new 
vessels that have developed between the relatively 
vascular theca cell layer and the normally hypoxic 
granulosa cell layer of the follicle. Disruption of 
these vascular changes would have profound effects 
on the oxygen concentration across the follicular 
epithelium.^ 

We have reported one case of drug-induced 
luteinised unruptured follicle, and these preliminary 
data suggest a reduction in vascularisation and a 
failure of the blood flow velocity to peak in the 
immediate preovulatory period. This is consistent 
with the view that the changes in oxygen tension 
within the follicle brought about by angiogenesis are 
necessary for normal ovulation to occur. 
Transvaginal colour Doppler may be used to 
monitor hormonal and other methods of increasing 
or decreasing intrafollicular blood flow. We have 
subsequently observed eight women with normal 
ovarian cycles and studied the effect of 
indomethacin on vascularity around the time of 
expected ovulation and the formation of such drug- 
induced luteinised unruptured follicles. These 
additional data further support the view that 
changes in vascularity are an important part of the 
normal ovulatory process, and that its inhibition at a 
crucial stage may lead to ovulatory dysfunction. 
Furthermore, steroids that inhibit angiogenesis in 
the presence of heparin have already been 
described;^^ if the process of ovulation could be 
inhibited independently of the main pathways of 
steroidogenesis, novel methods of contraception 
might be envisaged. Initial evidence suggests that 
transvaginal colour flow mapping may be used to 
monitor progress towards these objectives. 

29.6.2 The Uterus 

Endometrial thickness can be both measured and 
characterised in stimulated cycles and has been 
suggested as a way of predicting successful 
implantation. Attempts to find markers of 
endometrial receptivity have led to the investigation 
of uterine blood flow as a possible factor. It has been 
shown that transvaginal colour Doppler can be used 
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to obtain reproducible flow velocity waveforms from 
the uterine arteries at any time during the menstrual 
cycle.^^ It is apparent that there are complex 
relationships between the concentration of ovarian 
hormones in peripheral venous plasma and uterine 
artery blood flow parameters. 

Steer et al.^^ used transvaginal colour Doppler to 
study uterine artery blood flow in 23 healthy 
women. The overall trend suggested an increase in 
perfusion of the uterus during the course of the 
menstrual cycle. It is particularly interesting that the 
mean time of lowest blood flow impedance occurs at 
the time of peak luteal function, which is the time 
when implantation is most likely. These data are 
also supported by those of Kurjak et al.^^ In this 
study of 150 women of proven fertility, the 
impedance to blood flow in the uterine arteries 
was at its lowest by day 18 of the cycle. As the 
authors point out, the differences in the blood flow 
indices were small between the proliferative and 
luteal phases of the cycle, and it is uncertain of what 
use such data will be clinically. It is possible that the 
differences in flow seen in this study are less 
convincing than those of Steer et al.^^ because of 
the use of the resistance index, which tends to be 
less discriminating between data sets than the 
pulsatility index. 

Having shown these changes in the normal 
menstrual cycle, it is now possible to hypothesise 
that suboptimal uterine blood flow at critical times 
in the menstrual cycle may be associated with 
infertility. A non-invasive assay of uterine receptiv- 
ity would enable a clinician to cryopreserve embryos 
if uterine conditions are adverse, and reduce the 
number of transferred embryos when conditions are 
suboptimal. Steer et al. have suggested that studies 
of uterine artery blood flow may be used to predict a 
hostile uterine environment prior to embryo trans- 
fer.^^ Women who failed to achieve a pregnancy in 
this study had significantly raised impedance to 
blood flow in their uterine arteries. There was a zero 
implantation rate associated with a mean uterine 
artery pulsatility index of greater than 3.0. Accord- 
ing to these data, if this figure was used as the upper 
limit for the transfer of embryos, the sensitivity of 
the test for predicting an unreceptive uterus and 
thus failed implantation would be 35.2%, the 
specificity 100%, and the positive predictive value 
of a high impedance blood flow result also 100%. 

If substantiated, these data may have important 
clinical implications, as those women with poor 
uterine perfusion could be advised that a pregnancy 
is unlikely in their current treatment cycle, and to 
have their embryos cryopreserved for transfer at a 
later date. Colour Doppler may also be used to 
monitor ways of manipulating the uterine environ- 
ment. Transvaginal colour Doppler measurement of 
uterine artery blood flow therefore has the potential 



for use as a biological assay of uterine receptivity, 
and may theoretically substantially improve the 
pregnancy rate per treatment cycle. Prospective 
controlled clinical trials based on these preliminary 
data are needed. 



29.7 Conclusion 

The introduction of ultrasonography truly revolutio- 
nised our understanding of the pathophysiology 
associated with the ovarian cycle. It allows us to 
recognise normality and assess appropriate functional 
changes in both the ovary and uterus. It has facilitated 
the monitoring of ovarian function in both natural and 
stimulated cycles and can also help to characterise 
dysfunction. Of interest is the lack of real standardisa- 
tion available for the diagnosis of common ovarian 
dysfunction. The diagnosis of polycystic ovaries is 
often based on the subjective impression of an 
ultrasound image, and there are few data to establish 
interobserver variation. There is an overlap between 
so-called multifollicular ovaries and polycystic ovaries. 
However, the former reflect hypothalamic-pituitary 
dysfunction and the latter a primary ovarian problem. 
Classifying these functional changes in the ovary 
remains a challenge. Menstrual disturbance may also 
be associated with ovarian dysfunction and this may 
be seen with ultrasonography in the form of haemor- 
rhagic or physiological cysts. 

Doppler studies of pelvic blood flow reveal 
interesting insights into ovarian and uterine patho- 
physiology, but to date the clinical applications of 
this technique remain limited. However, using 
Doppler studies of pelvic blood flow as a bioassay 
of drug effects on the uterus and ovary may yet lead 
to enhanced approaches to the management of the 
infertile patient. 
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30.1 Introduction 

Tubal factors are among the most common causes 
of infertility in women and account for approx- 
imately 25-30% of referrals. Demonstration of tubal 
patency will thus dictate subsequent management; if 
bilateral tubal occlusion is demonstrated, the patient 
can be referred for in-vitro fertilisation or tubal 
surgery. If, however, at least one tube is patent, 
ovarian stimulation can be recommended, if 
appropriate. 

Established methods of assessing tubal pathology 
include X-ray hystero salpingography (HSG) and 
laparoscopy with dye insufflation. 

Laparoscopy allows direct visualisation of peritu- 
bal adhesions, endometriosis and pelvic anatomy, 
and is considered the “gold standard” in the 
assessment of tubal patency. It is, however, an 
invasive procedure with the associated risks of 
general anaesthesia and possible bowel and blood 
vessel injury. It also provides no information 
relating to the internal structure of the uterus and 
ovaries. X-ray HSG provides an assessment of the 
internal contours of the uterine cavity and fallopian 
tubes, but offers no information on other pelvic 
pathology. Although easier, safer and less expensive 
than laparoscopy, the patient is exposed to ionising 
radiation and intravenous contrast agents, which 
have the potential to provoke adverse reactions. The 
technique also requires the services of the radiology 
department, and when compared to laparoscopy, 
concordance rates vary from 57 to 75%.^’ 

Transvaginal ultrasonography has an integral role 
in the investigation and treatment of infertility, 
providing a non-invasive, cheap, accessible and 
highly reproducible assessment. B-mode imaging 
provides highly accurate information regarding not 
only ovarian volume and morphology, facilitating 



precise follicular development and guided oocyte 
retrieval, but also congenital and acquired abnorm- 
alities of the uterus. Gross pathology of the fallopian 
tubes, such as a hydrosalpinx and tubo-ovarian 
abscess, can be demonstrated easily using the 
transvaginal probe, as both have characteristic 
features.^ Evaluation of healthy fallopian tubes, 
using B-mode ultrasonography alone, is difficult as 
no natural fluid/tissue interfaces exist. 

Hystero-contrast- salpingography (HyCoSy) in- 
volves the introduction of fluid into the fallopian 
tubes via the uterine cavity. Sterile saline is an 
echo-free, or negative, ultrasonographic contrast 
agent. It has an established role in the sonographic 
assessment of endometrial and intracavity pathol- 
ogy, such as intrauterine adhesions, polyps, 
submucous fibroids and congenital uterine abnorm- 
alities.^’^ A number of studies have evaluated its role 
in the assessment of tubal patency, with varying 
results. Intraluminal flow cannot be demonstrated 
using negative contrast HyCoSy alone, the visualisa- 
tion of saline in the pouch of Douglas being 
suggestive of patency of at least one tube, with no 
scope for localisation of any pathology. 

The use of positive echocontrast agents such as 
Echovist (Schering AG, Berlin, Germany) and 
air/saline mixtures to demonstrate tubal patency has 
evolved from their use in echocardiography. They 
both allow consistent visualisation of the fallopian 
tubes using transvaginal ultrasound and provide a 
rapid, well-tolerated screening method, which can 
be performed as part of the initial assessment of the 
subfertile patient within the outpatient setting. 
Echovist is the ultrasonographic contrast agent that 
has been evaluated in the majority of studies, and 
appears to provide comparable information 
concerning tubal patency to that achieved by 
laparoscopy and HSG. 
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Before reviewing its current role alongside laparo- 
scopy with dye insufflation and HSG, we will describe 
the practical aspects of HyCoSy in more detail. 



30.2 Procedure 

Hystero-contrast-salpingography is an outpatient 
procedure, and as such can be carried out in any 
gynaecology clinic that is equipped with ultrasound 
equipment. As with any procedure involving in- 
strumentation of the cervix, resuscitation facilities 
must be available, in case of possible vagal reactions. 
No analgesia is routinely required. We also recom- 
mend antibiotic prophylaxis. 

Contraindications to the procedure include con- 
current acute genital infections, pregnancy, heavy 
vaginal bleeding and, when Echovist is the contrast 
medium, galactosaemia. 

The examination should be performed in the 
preovulatory phase of the cycle; this reduces the 
chances of disturbing an early pregnancy, and also 
minimises the possibility of infection. 

A Cusco’s speculum is passed and after gentle 
vaginal disinfection with an antiseptic solution, a 
2 mm uterine catheter is inserted into the uterine 
cavity. As the initial part of the examination involves 
examining the endometrium, better results may be 
obtained by inserting the catheter only as far as the 
internal os. The balloon must not be fully inflated 
within the cervical canal, as this will cause 
discomfort, but just enough to prevent backflow of 
contrast. The speculum is removed and the transva- 
ginal probe inserted. 

The examination of the premenopausal uterus, 
tubes and ovaries has been described previously.^ 
The diagnostic accuracy of transvaginal ultrasono- 
graphy has been shown to be similar to hystero- 
scopy. In a study of 200 patients, assuming 
hysteroscopy to be the gold standard, the sensitivity 
of transvaginal ultrasonography for the detection of 
uterine abnormalities was 98.9% and the false- 
positive rate 5.5%.^ A more detailed assessment of 
the uterine cavity is best achieved using sterile saline 
rather than a hyperechoic contrast medium such as 
Echovist.^ The strong acoustic shadow of contrast 
media such as Echovist will often obscure details of 
endometrial pathology. 

Having assessed the uterus, the catheter can be 
pushed fully into the uterine cavity and the balloon 
fully inflated. Again, care must be taken at this time, 
as the amount of patient discomfort associated with 
the procedure seems related to fully inflating the 
balloon in the cervical canal, or to injecting too great 
a volume of contrast too quickly. 

Echovist is prepared immediately before injection. 
It consists of a suspension of galactose microparti- 



cles in a 20% galactose solution, which, when 
agitated, produces a suspension of microscopic air 
bubbles. Having filled the uterine cavity with a few 
millilitres of contrast media, the tubes should then 
begin to fill quickly. In the majority of cases, B-mode 
imaging alone will be sufficient to visualise flow of 
contrast through the tube (Figures 30.1 and 30.2), with 
spill into the peritoneal cavity as evidence of patency. 
The flow in the tube should change easily with the 
degree of pressure on the syringe. Tubal patency can 
otherwise be defined as the visualisation of steady 
tubal flow lasting for more than 10 seconds in one 
imaged tubal section. Typically, 10 ml contrast media, 
injected in 1-2 ml aliquots, will be needed up to a 
maximum possible volume of 30 ml. The whole 
procedure takes approximately 20 minutes. 



30.3 The Role of Doppler 

Complete visualisation of the entire tube may not 
always be possible using B-mode ultrasonography 
alone. In a study investigating 210 patients for 
infertility, 404 fallopian tubes were evaluated with 
B-mode transvaginal ultrasonography and Echovist- 
200. The additional use of pulsed-wave Doppler 
improved the results in 31 cases where no flow of 
contrast media could be demonstrated in the distal 
portion of the tube using B-mode alone. This led to 
overall concordance rates with laparoscopy of 92%.^^ 
The colour Doppler gate is placed over the 
presumed mural portion of the tube and will detect 
the movement of contrast (Figure 30.3). This can be 
used to direct the positioning of a pulsed Doppler 
range gate to obtain a flow velocity waveform. The 
demonstration of a pulsed Doppler waveform from 
the tube is diagnostic of tubal patency; the 
amplitude of the waveform will be proportional to 
the amount of pressure put on the syringe. When a 
bolus of contrast agent is injected, characteristic 
Doppler spectra can be generated, representing 
patent, partially occluded and completely occluded 
tubes.^^ 

30.4 Comparison of Hystero-Contrast- 
Salpingography with 
Hysterosalpingography and 
Laparoscopy 

For HyCoSy to have a role in the primary 
assessment of tubal patency, it must have similar 
diagnostic capabilities to the established reference 
methods of laparoscopy and dye and HSC. The 
majority of studies have evaluated the ability of 
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Figure 30.1 Pre-Echovist: this 
B-mode image demonstrates 
the intramural portion of the 
uterus and the proximal fal- 
lopian tube. 



HyCoSy to demonstrate tubal patency, with Echovist 
as the ultrasonographic contrast agent. The largest 
series presented is a meta-analysis from Germany. 
Almost 1000 patients were assessed, from three 
clinical studies, comparing Echovist-200 and B- 
mode transvaginal ultrasonography with HSG or 
chromolaparoscopy. The findings demonstrated 
83% concordance in detecting tubal pathology when 
HyCoSy was compared to either reference method. 
Hystero-contrast-salpingography showed “false” oc- 
clusion in 10 and 13% of tubes and “false” patency 
in 7 and 4% of tubes when compared to laparoscopy 
and dye and HSG respectively. The concordance 



between laparoscopic and HSG findings for 
individual tubes was 16%}^ 

Peritubal adhesions, detected by laparoscopy, 
were found to be the reason for false-positive 
sonographic tubal findings in 60% of cases; the 
remainder were possibly due to tubal spasm. 
Where tubal spasm is suspected, the HyCoSy 
procedure is safe enough simply to be repeated at 
a later time. 

All studies are based on either HSG or laparo- 
scopy and dye, or both, as the reference methods, 
despite both having limitations. They all have 
similar rates of concordance between HyCoSy and 




Figure 30.2 Post-Echovist: fol- 
lowing the injection of Echo- 
vist, the contrast can be seen 
tracking towards the distal 
portion of the tube. 
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Figure 30.3 View (a) shows a 
suboptimal image where it is 
uncertain whether contrast is 
passing through the tube. 
Colour Doppler can easily 
demonstrate flow of contrast 
(b) and pulsed Doppler con- 
firms this further in view (c). 
After waiting and adopting a 
different scanning plane flow 
can be seen in the mural and 
ampullary regions of the 
fallopian tubes (d). 



the chosen reference method but vary markedly in 
their sensitivity and specificity.^ 

Although Echovist has been the main echogenic 
contrast agent evaluated, other non-commercial con- 
trast media have been studied. The use of “agitated 
saline” is a simple technique whereby 10 ml of saline 
and 10 ml of air are shaken vigorously and then 
injected into the uterine cavity (keeping the syringe 
tilted downwards to avoid injection of air). The 
microbubbles produce bright scintillating echoes on 
ultrasound, which are easily visible as they pass down 
the fallopian tube. In a study comparing this technique 
with HSG, there was 85% concordance in detecting 
tubal patency, with ultrasound being more sensitive in 
detecting uterine pathology. 

Hystero-contrast-salpingography compares fa- 
vourably to both established methods, as a repro- 
ducible assessment of tubal patency. It is a well- 
tolerated outpatient procedure, which avoids ex- 
posure to ionising radiation and possible allergic 
contrast agents. There is no general anaesthetic 
involved, and when combined with colour Doppler 
and echo-free contrast agents such as saline, can 
provide detailed information on the uterine cavity 
and ovarian function. The procedure is not without 
drawbacks. As with all new methods, there is a 
learning curve associated with the technique. It also 
fails to provide information concerning peritubal 
adhesions or endometriosis. It is this benefit of 
laparoscopy that makes its increased morbidity, 
compared to HyCoSy and HSG, tolerable as a 
primary investigative technique. 

A recent study in Oxford questioned the need for 
routine laparoscopy. Of 140 women who underwent 



laparoscopy as part of their routine infertility work- 
up, 71% had normal (minimal or no endometriosis) 
findings. This would suggest that in comparable 
populations, non-surgical methods should form the 
first line of investigation.^^ This study’s conclusions 
were echoed by two others, where a simple 
ultrasound-based approach, utilising HyCoSy, was 
used to investigate the infertile couple. A degree 
of information concerning tubal mobility and the 
presence of periadnexal adhesions can be obtained 
during HyCoSy, and from the sonographic delinea- 
tion that is afforded from the presence of saline in 
the pouch of Douglas.^^ 

Hystero-contrast-salpingography with Echovist as 
the contrast agent is generally a well-tolerated 
procedure; the most frequent adverse event was pain; 
rated as severe in up to 10% of women, and was 
believed to be directly related to tubal occlusion. Other 
side-effects included vasovagal reactions, flushing and 
nausea, and occurred in up to 7% of women.^^ 



30.5 Conclusions 

Transvaginal sonography is a highly accurate 
method of evaluating ovarian and uterine morphol- 
ogy, and should form an integral part of the initial 
work-up within the infertility clinic. The addition of 
both echogenic and negative contrast media, with or 
without colour Doppler, provides an extension to 
this basic examination, facilitating a sensitive 
assessment of the internal morphology of the 
uterine cavity as well as the patency of the fallopian 
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tubes. The procedure is cheap, quick, well tolerated, 
safe and reproducible; its ability to demonstrate 
tubal patency compares favourably with that of HSG 
and laparoscopy and dye. 

Such characteristics lend themselves to establish- 
ing HyCoSy as an initial screening tool. It is unlikely 
ever to replace HSG and laparoscopy and dye 
completely, but in those patients where tubal 
patency is demonstrated, early referral for ovulation 
induction can be facilitated. 

The demonstration of tubal, uterine, endometrial 
or ovarian pathology during this initial assessment 
will allow appropriate referral for operative laparo- 
scopic interventions, enabling appropriate manage- 
ment strategies to be planned from the outset. This 
can be enhanced by the investigation taking place 
solely within the infertility clinic, rather than in 
several different departments. 

Echovist has established itself as more than a 
research tool in the initial assessment of tubal 
patency using HyCoSy. The reproducibility of other 
non-commercial echogenic contrast agents, such as 
saline and air mixtures, warrants further evaluation. 
They may provide a more cost-effective, simple 
alternative to Echovist, while providing comparable 
information. 
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31.1 Introduction 

When the female genital tract is attacked by 
infectious organisms, "the acute clinical syndrome 
associated with ascending spread of micro- 
organisms from the vagina or cervix to the 
endometrium, fallopian tubes and/or contiguous 
structures", defined as pelvic inflammatory disease 
(PID), occurs. The diagnosis of this entity is difficult 
because of the wide variation of signs and 
symptoms. Many episodes of PID are subclinical 
and not recognised by the patient. Added to this 
scarcity of clear clinical information, doctors often 
delay diagnosing the condition, for the same 
reasons. Acute and silent PID have a certain 
morbidity. They are responsible for the development 
of tubo-ovarian abscess as the end stage of acute 
disease, as well as for the development of chronic 
pelvic pain, dyspareunia and infertility as long-term 
sequelae. 

31.2 Acute Disease 

The role of endoscopy in the management of acute 
disease can be divided into diagnostic and therapeutic. 

Laparoscopy can be used to diagnose the presence 
of PID. However, laparoscopy cannot diagnose 
endometritis, so it is useful only in the detection 
of salpingitis or abscess. In some countries, the 
laparoscope is used more widely for the diagnosis of 
PID, but in general, the diagnosis is still made 
clinically. Initially, one would not expect to perform 
a laparoscopy whenever there is the slightest 
suspicion of PID. However, the clinical diagnosis is 
imprecise, so every extra diagnostic tool to prevent 
long-term morbidity is welcome, even when it is 
invasive. 

In a recent study to evaluate the reliability of 
clinical and laboratory data in predicting 
laparoscopic findings in women with acute 



salpingitis, Eschenbach et al^ found no positive 
association between the severity of clinical and 
laboratory manifestations and tubal occlusion, 
suggesting that tubal occlusion with subsequent 
infertility may be as common in the outpatient with 
mild clinical findings of salpingitis as in the 
hospitalised patient with signs of peritonitis. As 
clinical and laboratory manifestations do not reflect 
accurately the degree of tubal damage and the 
nature of the peritoneal response, the authors 
concluded that these alone were not adequate for 
classifying the extent and nature of baseline 
inflammation. Laparoscopy for PID should be 
performed as soon as possible, and no longer than 
24 hours after admission to hospital. It enables the 
correct diagnosis to be made and immediate 
therapeutic action to be taken. Hillis^ evaluated the 
delayed care of PID as a risk factor for impaired 
fertility. A 3- to 9-day interval between the onset of 
pain and treatment doubled the likelihood of later 
tubal infertility. When the delay increased to < 10 
days, a 3.5-fold increase in impaired fertility was 
reported. 

According to the description of various degrees of 
salpingitis,^ mild salpingitis consists of tubal 
erythema and oedema, purulent or fibrinous 
exudate, no adhesions or only small-diameter 
"violin-string" adhesions, tubal mobility and grossly 
open fimbriae. Moderate salpingitis consists of more 
severe fallopian tube swelling, tubal immobility and 
inability to see the fimbriae clearly. Severe salpingitis 
consists of fallopian tubes in which the fimbriae are 
obviously closed, with or without pelvic peritonitis 
or abscesses. 

Apart from its diagnostic role, endoscopy also 
plays a role in the therapy of PID. At laparoscopy, a 
thorough investigation of the pelvis is important and 
pregnancy must first be ruled out. After tubal 
microbiological sampling, therapy with antibiotics 
effective against the most common causative 
organisms should be started. The end stage of PID is 
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a situation in which a pyosalpinx or tubo-ovarian 
abscesses can develop. Whenever collections of pus 
are present or fibrinous exudate causes adhesions, 
they can be drained or lysed, preferably by blunt or 
aquadissection, respecting the cleavage plains 
between tissues. Early in the development of PID, 
the adhesions between different structures can be 
separated easily. This is not true when the adhesions 
are dense and well vascularised, as in longstanding 
PID. Dissection should be performed with extreme 
caution, as structures such as the bowel are very 
fragile at that time and there is a risk of laceration if 
too much force is exerted. If bleeding occurs during 
the course of such an adhesiolysis, the creation of a 
false route must be ruled out. After all pus 
collections have been opened and drained, the 
resection of all necrotic tissue and removal of 
fibrinous material is indicated. The abdomen should 
be rinsed thoroughly with warm saline. During the 
cleaning of the pelvis, the patient can be brought 
alternately in the head-up and head-down position 
to allow the cleaning of the whole abdominal cavity. 
The presence of perihepatic adhesions should be 
looked for. Inspection of the colon descending and 
the appendix may be informative in the differential 
diagnosis. The total amount of rinsing fluid often 
exceeds 3-5 litres. In this kind of surgery, there is no 
place for extensive use of scissors or electrosurgical 
devices. 

If conservative surgical therapy is not possible or is 
ineffective, salpingectomy or unilateral adnexectomy, 
or even total abdominal hysterectomy with bilateral 
salpingo-oophorectomy may be necessary. 

Every physician is concerned about the devastating 
effects of a PID episode on the reproductive potential 
of a young woman. In a large cohort study, Westrom^ 
documented that the visually assessed severity of a 
PID episode, as well as the total number of PID 
attacks, were predictors of fertility. Every new episode 
almost doubled the rate of tubal infertility. 

It is advisable to organise a second-look 
laparoscopy (SLL) when the woman wishes to 
become pregnant in the future. The exact timing 
of SLL is a matter of controversy, but can be 
proposed 3 months after the start of treatment. 
During the SLL, reparative surgery with meticulous 
preparation of the female genital tract can be 
performed when necessary. Raiga^ presented a 
group of 39 patients treated laparoscopically for 
the presence of tubo-ovarian abscess. Four patients 
were lost to follow-up. Second-look laparoscopy was 
proposed to the remaining 35 patients, three of 
whom were also lost. At SLL, all patients had 
adhesions and corrective surgery was offered. The 
follow-up consisted of 32 patients after SLL 
correction. Of the 32 operated patients, 19 wished to 
have children. Of these 19 patients, 13 had at least 
one patent oviduct after SLL correction. Of these 



13 patients, 12 (63.2%) had a spontaneous 

intrauterine conception. This reported crude 
intrauterine pregnancy rate is remarkably high, but 
could reflect the result of swift and accurate 
management in the form of combined medical and 
quick surgical treatment in the case of PID. 



31.3 Tubal Infertility 

One of the main consequences of a PID episode is 
the development of tubal infertility. It can create the 
whole spectrum of tubal alterations, from single 
peritubal adhesions to the combined presence of 
proximal and distal tubal occlusion. 

In many large fertility surgery centres, the 
number of microsurgical interventions by 
laparotomy has decreased in favour of endoscopic 
operations. This shift is partly a result of the 
significant technological revolution during the past 
5 years. The rise in public awareness and better 
acceptance have resulted in directed searches for 
patients suitable for endoscopic operations. 
Laparoscopy does not represent another technique, 
it is just another mode of access into the abdominal 
cavity. 

It is not within the scope of this chapter to 
describe in detail all the microsurgical techniques - 
adhesiolysis, salpingostomy, tubal anastomosis, 
cystectomy and so on. The alternative to surgery is 
assisted reproductive technology (ART). Penzias^ 
predicted the decline of fertility surgery, as ART is 
already superior in terms of monthly fecundity 
rates. In our opinion, this may become true in the 
future, but there are currently still indications for 
surgery. Surgery will always offer the possibility of 
spontaneous procreation, which is the reason certain 
infertile couples choose it, given equal success rates 
with both forms of treatment. Moreover, in many 
countries, the accessibility of ART is governed by 
non-medical economic considerations; in Europe, 
for example, there is a trend to reduce the number 
of ART centres. This is also true for fertility surgery, 
but in general, it is more readily available, although 
substantial microsurgical training and practice is 
becoming harder to obtain. Reports about 
cumulative pregnancy rates after multiple ART 
cycles blur the situation in that they state that 
fertility surgery is non-competitive.^ They usually 
argue that the cost of surgery is too high and the 
pregnancy rate too low. They forget that real 
microsurgery, apart from SLL, is offered only once 
and that the cost of multiple ART cycles is higher 
than that of a surgical performance. 

In daily clinical practice, the two main questions 
are whether patients should be offered surgery or 
ART and, once we have decided that surgery is 
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preferable, which method of entry should be used 
for which indication. 

The choice between ART and surgery can be 
made only after a standard fertility work-up, which 
also includes diagnostic endoscopy. During the 
endoscopic evaluation of the genital tract, the 
combination of hysteroscopy, laparoscopy, 
chromoperturbation and salpingoscopy offers an 
almost complete picture of the upper genital tract. 
Hysteroscopy is informative about the uterine cavity 
but has limitations in the diagnosis of tubal 
pathology.^’^ 

There are two points of interest in the diagnosis of 
tubal pathology, namely: patency and functionality. 
They are often taken to be the same, but are in fact 
totally different tubal characteristics. Tubal patency 
is important, but the demonstration of it is a 
technical procedure with several limitations. Many 
variables, such as the delivery systems into the 
uterus, the degree of occlusion of the cervical canal, 
the speed with which fluid is injected into the 
uterine cavity, the physical properties of the injected 
fluid (viscosity, temperature) and the lack of 
standardisation can play a determining role in the 
final interpretation of the test. Special anatomical 
situations such as congenital infantile tubes can also 
interfere with the correct diagnosis of patency. 
These tubes are very long, run very tortuously, have 
a patchy aplasia of the ampullary muscle and often 
present a very narrow infundibulum tubae. We 
regard them as a variation of the normal anatomy. 
To demonstrate patency at the fimbrial end of these 
tubes, a sustained and somewhat higher pressure is 
needed, which is not always easy to perform. Other 
methods to demonstrate patency are gaseous 
insufflation, hysterosalpingography, ultrasound with 
colour Doppler, selective salpingography, tubal 
catheterisation and chromoperturbation at 
laparoscopy. 

Functional tests differ from the former in that 
they do not necessarily demonstrate patency, but 
concentrate more on the functional aspect of the 
Fallopian tube. They try to link their findings to 
pregnancy outcome in a prognostic way. Functional 
testing can be performed by experimental 
techniques such as laser-scattering spectroscopy. 
Radionuclide hysterosalpingography is more widely 
used but does not allow clear delineation of 
anatomical structures and its general use is 
hampered by a high rate of equivocal results. Tubal 
perturbation pressure registration can be performed 
in an outpatient setting, but clear data on its value 
are scarce. Direct intraluminal visualisation 
techniques such as falloposcopy and salpingoscopy 
are the best-documented procedures. 



31.4 Falloposcopy 

The unique characteristics of falloposcopy are the 
ability to visualise the v/hole tube and the attractive 
outpatient nature of the procedure. The first 
attempts at falloposcopy were made transhysteros- 
copically,^® but the hysteroscope was later omitted 
in favour of the freehand tactile technique. In 
general, there are two systems with which a 
falloposcopy may be performed. The first is the 
guide-wire or coaxial system to cannulate the tube 
and the second is the use of the linear everting 
balloon catheter system. The balloon has the 
advantage that there are no shear forces working 
on the inside of the tube. 

In both systems, the falloposcope is introduced 
under irrigation up to the tip of its protective sheath 
and a retrograde inspection of the fallopian tube is 
performed. Irrigation ensures a clean lens and keeps 
the scope separated from the tubal wall, as failure to 
do so will compromise the image obtained, causing 
white-outs. Falloposcopes have an outer diameter of 
about 0.5 mm and a length of about 1-1. 5m. The 
depth of field is documented from 2 mm up to 
infinity. However, there are some points of concern. 
First, the retrograde visualisation reduces the 
amount of information gained from the procedure. 
As it is not possible to steer the falloposcope, 
problems arise when evaluating large 
hydrosalpinges, as the scope will scrape the ventral 
tubal wall during the retrograde inspection. It 
remains to be determined how much of the mucosa 
has to be evaluated to declare it representative for 
the whole ampulla. The main problem is the quality 
of the image produced. Although different authors 
have repeatedly reported adequate imaging of 
intratubal pathology, the scopes have an 
unsatisfactory visual sharpness and definition. The 
potential for developing better scopes is immense. 

Kerin^® documented the prognostic value of 
falloposcopy in 71 women. In patients with 
falloposcopically normal tubes, the pregnancy rate 
after 1 year follow-up was 21%. Patients with 
moderate and severe disease had a 9 and 0% 
pregnancy rate respectively. 



31.5 Salpingoscopy 

Salpingoscopy is a technique that allows the 
visualisation of the ampullary part of the fallopian 
tube. It is therefore more than a simple interpreta- 
tion of the fimbriated end. Several authors have 
found discrepancies between fimbrioscopy and 
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salpingoscopy ranging from 23.5 to 49%. The 
link between salpingoscopy and histology has been 
evaluated by Herschlag^^ and Vasquez.^^’^^ 

Salpingoscopy can be performed during 
laparotomy or laparoscopy. We prefer the rigid 
salpingoscope to the flexible scope, which is far 
more expensive and has inferior visual quality. A 
rigid salpingoscope is 40 cm long and has an outer 
diameter of 2.8 mm. It is protected by an outer sheath 
of 3.0 mm, which is passed along the operative 
channel of an endoscope at the umbilicus. The 
protective sheath is connected to a saline drip to 
distend the ampulla once the sheath is introduced 
inside the fallopian tube. The tube is clamped at its 
infundibulum over the sheath to provide a more or 
less watertight seal. In this way, the scope can be 
moved inside the tube without damaging the mucosa. 
Salpingoscopy can be performed only when the 
ampuUary axis is brought into alignment with the 
axis of the salpingoscope and when the fimbriated end 
can be cannulated. This means that hydrosalpinges 
have to be opened first and that adhesions preventing 
the mobilisation of the tube have to be lysed. 

As with falloposcopy, there are some points of 
discussion. First, salpingoscopy can only visualise the 
ampullary part of the fallopian tube, as the diameter 
of the isthmus is too narrow for the scope to pass. 
Second, salpingoscopy is used to identify patients 
who could benefit from a microsurgical operation. 
However, when adhesiolysis and concomitant 
salpingostomy have to be performed before a 
salpingoscopy can take place, one could argue that 
more than half of the eventual microsurgical 
intervention has already been carried out. It is not 
difficult for a well-trained endoscopist to extend a 
diagnostic 3 mm salpingostomy into a true 
salpingostomy with eversion of the newly created 
fimbrial wound edges; nature can then determine 
later events as far as pregnancy is concerned. This is 
only true in ideal situations where adhesiolysis is 
easy. When there are more extensive adhesions to 
the adjacent organs, the patient can be informed 
about the increased morbidity and the alternatives 
can be discussed, given the knowledge about the 
mucosal involvement. Whenever a salpingostomy 
remains diagnostic, it is unlikely that the small 3 
mm opening will damage the tube irreversibly - it 
should reocclude spontaneously. 

During salpingoscopy, the whole ampullary 
mucosa can be evaluated. There are major and 
minor folds in the mucosa. The major folds have 
secondary folds, which can easily be visualised. We 
do not know the prognostic value of mucosal 
alterations inside the tube. Strictures of the wall, 
vascular alterations and polyps are often reported, 
but the true meaning of these lesions is not well 
understood. A recent prospective study of tubal 
mucosal lesions and fertility outcome in 






Figure 31.1 Normal tubal mucosa. 

hydrosalpinges, evaluating the individual weight of 
different factors, concluded that adhesions between 
the folds were the most important feature. 
Adhesions can present as cobweb-like structures 
with an irregular form, or as clear strings between 
different folds. Salpingoscopic findings can be 
classified as follows: 

• class I: normal pattern of folds; 

• class II: distended fold pattern; 




Figure 31.2 Intratubal adhesions. 
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Figure 31.3 Terminally damaged tubal epithelium. 



• class III: focal lesions (adhesions, polyps, 
strictures, non-specific mucosal deposits); 

• class IVa: extensive lesions but preservation of the 
folds; 

• class IVb: extensive lesions with partial 
disappearance of the mucosa; 

• class V: complete loss of the fold pattern. 

Classes I-II are regarded as normal and classes III-V 
represent pathological situations (Figures 31.1-31.5). 

The prognostic value of salpingoscopy has been 
documented in several studies. In a group of 68 




Figure 31.5 Patchy type of intratubal lesions. 



Figure 31.4 Cobweb type of intratubal adhesions. 

patients. Cornier^ ^ reported 12 intrauterine 
pregnancies when salpingoscopy revealed normal 
mucosa. There were no intrauterine pregnancies in 
patients with severe mucosal damage. On the 
contrary, four ectopic pregnancies developed in 
the latter group. No ectopic pregnancies occurred in 
the group with healthy mucosa. In another study of 
42 patients with a follow-up of 13.5 months, a 
pregnancy rate of 39% was achieved in patients with 
healthy tubes on salpingoscopy, compared with a 
4.1% pregnancy rate in those with intratubal 
pathology.^^ In a study of 158 patients, Heylen^^ 
found a pregnancy rate of 71% in salpingoscopy 
classes I-II versus 34% in class III. There were no 
pregnancies in patients with more advanced 
mucosal damage. 

Marana^® reported on 29 patients treated with 
salpingo-ovariolysis and 23 patients treated with 
salpingoneostomy. The term pregnancy rates of 
salpingoscopy class I-II oviducts were 73 and 64% 
respectively. There were no pregnancies in patients 
with unhealthy mucosa. Henry-Suchet^^ 
demonstrated a highly significant correlation 
between normal ampullary mucosa and pregnancy. 

We also evaluated the prognostic value of 
salpingoscopy in 226 patients with tubal infertility 
secondary to sequelae of PID. They were all treated 
by microsurgery and a salpingoscopy was performed 
prospectively at the end of surgery. The patients 
were divided into two groups: one with non- 
obstructive, adhesive disease and one with 
hydrosalpinx. After a follow-up period of 42 months, 
the obstetric history of 163 remaining patients was 
collected and different characteristics were 
calculated for each salpingoscopic class in the two 
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different groups. The cumulative intrauterine 
pregnancy rate (CIPR) was calculated using life- 
table analysis. The CIPR in the non-obstructive 
group was 51.5% in class I, 90.0% in class II, 38.9% 
in class III and 36.4% in class IVa. The differences in 
CIPR for the different salpingoscopic classes were 
statistically significant. No pregnancies occurred in 
classes IVb and V. The CIPR in the hydrosalpinx 
group was 100% in class I, 60% in class II, 57.1% in 
class III, 16.7% in class IVa and 10% in class IVb. 
The difference between the salpingoscopy classes 
was highly significant for the occurrence of 
intrauterine pregnancies. There were no pregnancies 
in class V. The CIPR for the salpingoscopy classes 
I-II versus III-V were 64 and 36.7% in the non- 
obstructive disease group and 78.6 and 23.5% in the 
hydrosalpinx group. The differences were 
statistically significant in both patient groups. As the 
CIPR in salpingoscopy class III were 38.9 and 57.1% 
for the non-obstructive and hydrosalpinx group 
respectively, we propose to offer a surgical form of 
treatment for those patients with tubal 
salpingoscopic findings up to class III. Patients with 
more significant tubal damage, as in salpingoscopy 
classes IV-V, should be offered ART as the primary 
form of treatment. 



31.6 Conclusions 

Salpingoscopy can help in planning treatment for 
patients with tubal infertility secondary to PID. It 
avoids unnecessary laparotomies and also gives 
young patients, with healthy tubes, a chance for 
natural conception without an increased risk of 
multiple pregnancy. 

Once the decision has been made to offer surgical 
treatment, the second important question is to 
choose between laparoscopy and laparotomy as 
modes of access into the abdomen. For every 
micro surgical technique, there is a laparoscopic 
alternative. The main outcome criterion in fertility 
surgery is the postoperative pregnancy rate. Because 
of ethical problems, there are very few prospective 
randomised controlled studies that evaluate laparo- 
scopy versus laparotomy in fertility surgery. How- 
ever, the available data indicate that the results after 
laparoscopy are in the range of what microsurgery 
offers. Trying to solve every situation with only 
laparoscopy or laparotomy is certainly wrong. The 
choice between the two modalities is largely depen- 
dent upon the abdominal situation and the surgeon. 
For instance, when a situation is largely dominated 
by the presence of filmy adhesions, microsurgery 
would be overtreatment, but if the ovary is stuck to 
the lateral pelvic wall and the medial part of the 
mesosalpinx is adherent to the ovarian surface with 
dense adhesions, microsurgery is more appropriate. 
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32.1 Introduction 

Congenital uterine anomalies are a range of 
morphological abnormalities of the uterus, which 
form as a result of aberrant development of the 
Mullerian ducts at around 8 weeks’ gestation.^ They 
are associated with a wide range of pregnancy 
problems, including miscarriage, pre-term delivery, 
ante-partum bleeding and intrauterine growth 
restriction.^ However, our knowledge of congenital 
uterine anomalies has been limited because of their 
apparent rarity and the invasive nature of diagnostic 
tests, which have traditionally been used to assess 
uterine morphology. Screening for congenital 
uterine anomalies has therefore been limited to 
women with poor reproductive histories, such as 
recurrent first-trimester miscarriage. The prevalence 
of anomalies in the general population of women, 
with normal reproductive histories, and their clinical 
significance have remained largely unknown. 

The advent of transvaginal three-dimensional 
ultrasound has greatly enhanced our ability to assess 
uterine morphology. The technique is non-invasive 
and relatively inexpensive, which has enabled the first 
large-scale screening studies of uterine morphology 
in low-risk women. In this chapter we will discuss in 
detail the technique of three-dimensional ultrasound 
and its impact on the diagnosis and management of 
congenital uterine anomalies. 

32.2 Pathophysiology of Early 
Pregnancy Failure 

The Mullerian ducts form as paired tubes around 
5 weeks’ gestation. By 8 weeks, the lower portions of 



the ducts are fused to form the uterus and cervix, 
while the upper portions remain separate and form 
the Fallopian tubes. The fusion of the lower parts of 
the ducts is followed by the resorption of tissue 
adjoining in a caudo-cranial sequence. The process 
of fusion and resorption of the Mullerian ducts is a 
highly ordered process and any deviation from it is 
likely to result in a congenital uterine anomaly. 
Developmental abnormalities can occur at any stage, 
ranging from a complete agenesis of one or both 
Mullerian ducts to a minor degree of resorption 
failure after fusion of the ducts. 

The most common congenital anomalies of the 
uterus are duplication anomalies. The arcuate and 
subseptate uteri form as a result of resorption failure 
of the adjoining tissue, whereas the bicornuate and 
didelphys anomalies are mostly the result of fusion 
failure.^ This results in a wide range of congenital 
uterine anomalies, which have different effects on 
reproductive outcomes., 

The mechanism of early pregnancy failure with 
the subseptate uterus is not clearly understood. As 
most losses in subseptate uteri occur in the first 
trimester, it has been proposed that miscarriage is a 
result of poor decidualisation on a relatively 
avascular septum. Histological studies of resected 
uterine septa showed that the septum is relatively 
avascular in comparison to the myometrium of the 
lateral uterine wall, which supports this theory.^"^ In 
women with an arcuate, bicornuate and unicornuate 
uterus, pregnancy failure may result from an overall 
decrease in functional uterine volume, which leads 
to increased intrauterine pressure causing cervical 
dilatation.^ Finally, it has also been suggested that 
there may be a relative deficiency of oestrogen and 
progesterone receptors in congenitally malformed 
uteri, which leads to abnormal uterine contractions.^ 
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32.3 Technique of Three-dimensional 
Ultrasound Examination 

Three-dimensional images are generated following 
the acquisition of a large number of consecutive 
ultrasound tomograms through the movement of a 
transducer. The spatial orientation of sonograms is 
monitored throughout the process of acquisition 
and these are stored in the computer as a memory 
set. Mechanical, electromagnetic or acoustic 
methods can then be utilised to establish the relative 
position and orientation of the tomograms. The 
volume dataset obtained can then be examined 
using three methods: section reconstruction, surface 
rendering and volume rendering. 

Three-dimensional ultrasound images can be 
reconstructed and any arbitrarily chosen plane can 
then be displayed. This is an important advantage 
over two-dimensional ultrasound as it allows 
visualisation of planes that cannot be seen as a 
result of restriction on probe movements due to 
anatomical constraints. 

In the assessment of uterine morphology the main 
advantage of three-dimensional ultrasound is the 
ability to visualise the uterus in the coronal plane, 
which is rarely seen with conventional two-dimen- 
sional scanning (Figure 32.1). Studies of uterine 
morphology are performed in a standardised plane. 




Figure 32.1. A coronal view of an arcuate uterus with the 
interstitial portions of the Fallopian tubes clearly visible. 
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which is defined by the visualisation of interstitial 
portions of the Fallopian tubes. This ensures 
consistency of examination technique and improves 
the reproducibility of ultrasound diagnosis. Another 
important advantage of three-dimensional ultra- 
sound, over other methods for the assessment of 
uterine morphology, it the ability to describe a 
degree of disruption of uterine morphology in 
quantitative terms. The depth of fundal indentation, 
or the length of a uterine septum, can be measured 
and compared across groups of women with 
different reproductive outcomes (Figure 32.2). 

The differentiation of individual congenital 
uterine anomalies is important as it has implications 
for reproductive prognosis and management. 
Conventional imaging modalities, such as two- 
dimensional ultrasound, hystero salpingography 

and hysteroscopy, are accurate at identifying the 
presence of an anomaly. However, for a full 
assessment of uterine morphology, it is necessary 
to combine methods that examine the uterine cavity 
(e.g. hysteroscopy or hystero salpingography) with a 
laparoscopy, which provides information about the 
outer uterine contour.^ Three-dimensional ultraso- 
nography, with its ability to visualise both the 
endometrial cavity and the serosal contour of the 
uterus, provides all the information necessary to 
classify uterine anomalies. Furthermore, it is also 
possible to identify accurately the presence of 




Figure 32.2. An example of a subseptate uterus, which is 
characterised by the normal outer uterine contour and a uterine 
cavity that is divided by a septum. The interstitial portions of the 
Fallopian tubes are used as a reference point to measure the 
length of the septum (f) and the length of unaffected cavity (C). 
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rudimentary cornua in women with a unicornuate 
uterus and demonstrate any connection with the 
dominant uterine cavity. 

32.4 Diagnostic Accuracy of Three- 
dimensional Ultrasound 

There are many classification systems of congenital 
uterine anomalies. However, the most commonly 
used system is the American Fertility Society 
classification for Mullerian anomalies (see Appendix 
in Part VII ).^ This system divides uterine anomalies 
into six groups based on their clinical significance, 
treatment and prognosis. The classification was based 
on a retrospective analysis of a small group of 
women. The main problems with this classification 
are a lack of clearly defined diagnostic criteria, which 
should be used to classify uterine anomalies. In 
addition there is no agreement on the most 
appropriate diagnostic method to assess uterine 
morphology. As a result, the diagnosis of uterine 
anomalies in routine clinical practice rests exclusively 
on the subjective impression of the investigator 
performing the test. No study has ever been 
published, which has assessed the accuracy and 
reproducibility of the diagnosis of uterine anomalies. 

Studies of uterine anomalies with three- 
dimensional ultrasound have adopted the American 
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morphology' 


Fundal contour 
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Uniformly convex 
or with inden- 
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Uniformly convex 




indentation with central 


or with 
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with central point of septum indentation 




at an acute angle l< 90 ) 


< to mm 
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Unicornuate 
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Fundal 
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interstitial portion of 


10 mm dividing 


rudimentary 


Fallopian tube and concave 


the two cornua if 


horn 


fundal contour 


rudimentary' horn 
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Fertility Society classification when describing 
uterine morphology. However, the diagnostic 
criteria have been more precisely defined and they 
include the degree of fundal distortion as well 
(Table 32.1). It is likely that this classification may 
be further refined once more data on the correlation 
between the degree of uterine distortion and 
reproductive outcomes are available. 

The accuracy of three-dimensional ultrasound in 
the diagnosis of congenital uterine anomalies has 
been investigated in tv/o studies. The initial study 
included 61 women with infertility or recurrent 
miscarriage and used hysterosalpingography as the 
gold standard. Three-dimensional ultrasound was 
found to be in complete agreement with 
hysterosalpingography and correctly classified the 
uterus as normal or abnormal. Furthermore, in the 
same study, three-dimensional ultrasound was 
found to be superior to two-dimensional 
ultrasonography, which detected all cases of 
anomalies but also gave a high number of false- 
positive diagnoses. Another study compared three- 
dimensional ultrasound diagnoses with those found 
at hysterosalpingography and laparoscopy. There 
was complete agreement among the three methods, 
except that in one case the description of the uterine 
fundus was different at laparoscopy.^^ 



32.5 Reproductive Significance of 
Congenital Uterine Anomalies 

32.5.1 General Gynaecological Population 

The majority of uterine anomalies are detected in 
women with a history of adverse pregnancy outcomes. 
However, they are also found incidentally when 
women are investigated for indications unrelated to 
reproductive performance. Little is known about the 
true prevalence and clinical significance of uterine 
anomalies in this low-risk population. A recent study 
has used three-dimensional ultrasound to screen for 
uterine anomalies in 1022 women with normal 
reproductive histories. The prevalence of all uterine 
anomalies was 5.4%, while major anomalies were 
found in 2.3% of women.^^ The most common 
anomaly in this study w^as the arcuate uterus, being 
found in 3.1%. The subseptate uterus was the most 
common major anomaly, found in 1.6%. These 
findings were comparable to previous studies, which 
used invasive tests such as laparoscopy and 
hysterosalpingography to investigate the prevalence 
of major congenital uterine anomalies in women 
undergoing elective sterilisation procedures. They 
reported a prevalence of major anomalies of 
between 1.9% and 3.2%i.^^’^^ 
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A further study from our centre also used three- 
dimensional ultrasound to compare uterine 
morphology with previous reproductive outcomes in 
a large group of low-risk women. This study showed 
an increased risk of first-trimester loss with 
subseptate uteri and a higher risk of second- 
trimester miscarriage with an arcuate uterus 
(Table 32.2).^^ However, all adverse outcomes were 
less common than previously reported. A recent 
meta-analysis of women with subseptate uterus^ 
found an overall miscarriage rate of 79%, which was 
twice as high as our results. Furthermore, contrary 
to previous reports, our study showed that the risk 
of miscarriage with a subseptate uterus was confined 
to the first trimester, with no significant risk of 
second-trimester miscarriage or pre-term labour. 

Only a handful of studies have investigated the 
reproductive performance of women with an arcuate 
uterus. All studies have been retrospective and have 
mostly included women with a history of infertility. 
Two studies have reported no increase in adverse 
pregnancy outcomes with live-birth rates of 
83-86%.^ A third study, however, reported 
successful pregnancy outcomes in only 45% of 
women with an arcuate uterus. In our study, 
women with an arcuate uterus had a significantly 
higher number of second-trimester losses and 
pre-term labours compared to women with a normal 
uterus. Term deliveries occurred in 64% of 
pregnancies. 

The differences between the results of our study and 
previous reports almost certainly reflect differences in 
study designs. While almost all previous studies have 
investigated women with a history of recurrent 
pregnancy loss or infertility, we have investigated 
women who are considered to be at low risk of having 
an anomalous uterus. The outcomes of previous 
pregnancies are therefore expected to be better in 
our study population. However, the results of our 
study have confirmed that even in a low-risk 
population there is an association between congenital 
uterine anomalies and adverse pregnancy outcomes. 



Tabtff 32.2. Kqiroduclivt uut^nnu-'i in low risk wonuir ' 
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2 (3.6) 


miscarriages {%) 
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lU (6.2) 


11 (12.5) 


6 (10,5) 
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32.5.2 Women with a History of Recurrent 
Miscarriage 

A number of studies have investigated the 
prevalence of congenital uterine anomalies in 
women with a history of recurrent miscarriage. 
They have reported a wide range of prevalence 
figures ranging from 1.8% to 37.8%, depending on 
the inclusion criteria (two, three or more 
miscarriages, early and late miscarriages) and the 
diagnostic method used.^ 

A screening study of 510 women with a history of 
three consecutive first-trimester miscarriages, using 
three-dimensional ultrasound as the only diagnostic 
modality, has found the prevalence of uterine 
anomalies to be 23.9%. Major anomalies were found 
in 6.8% of cases.^® In comparison, in a similar study 
of low-risk women, the prevalence of all types of 
anomalies was increased (Figure 32.3). Furthermore, 
the study also investigated the morphological 
characteristics of uterine anomalies in women with 
recurrent first-trimester miscarriage and women 
with normal reproductive histories. Using three- 
dimensional ultrasound images, measurements of 
the fundal indentation in arcuate uteri, septal length 
in subseptate uteri, and unaffected cavity length 
were made. The congenital uterine anomalies in 
women with recurrent first-trimester miscarriage 
were found to be more severe with a significantly 
shorter unaffected part of the uterine cavity. 

There is a well-recognised association between the 
subseptate uterus and recurrent first-trimester 
miscarriage.^’^ ^ Therefore, women with a subseptate 
uterus and recurrent first-trimester miscarriage are 
routinely offered hysteroscopic resection of the 
septum in an attempt to restore uterine anatomy 
and thereby improve the prognosis of subsequent 
pregnancies. Results from retrospective studies have 
been encouraging. Women with a history of recurrent 
first-trimester miscarriage had a live birth rate of 
approximately 80% following hysteroscopic resection 
of a uterine septum. Only 15% of pregnancies 
miscarried.^^ However, other studies of pregnancy 
outcome following septal resection reported no 
significant change in miscarriage rate.^^ The reasons 
for such discrepancies may lie in the differing 
definitions of recurrent miscarriage and differences 
in diagnostic criteria for congenital uterine anomalies. 
Our finding of a positive correlation between the 
severity of a uterine anomaly and the risk of adverse 
pregnancy outcome may improve the selection of 
patients for hysteroscopic surgery in the future. There 
has never been a randomised controlled trial of 
hysteroscopic metroplasty in women with subseptate 
uterus and there is urgent need for such a study in 
order to establish the potential benefits and risks of 
surgical correction of subseptate uterus. 
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Figure 32.3. Distribution of 
congenital uterine anomalies 
in low risk and recurrent 
miscarriage. 



32.6 Conclusions 

Three-dimensional ultrasound can be used as an 
alternative to invasive diagnostic procedures for the 
diagnosis of congenital uterine anomalies. The test 
is relatively simple, non-invasive, fast and carries no 
anaesthetic or surgical risks. However, it is unlikely 
that three-dimensional ultrasound equipment will 
be widely available in the immediate future. 
Therefore, two-dimensional ultrasound should 
continue to be used as a first-stage screening test. 
Only those women with suspected anomalies on a 
two-dimensional scan should be referred for a 
detailed three-dimensional scan. 

In routine clinical practice, screening for uterine 
anomalies should at present be limited to high-risk 
women with a history of infertility or recurrent 
miscarriage. There are several reasons for this. 
First, using two-dimensional ultrasound as a 
screening test, a false-positive diagnosis of a 
uterine anomaly occurs in approximately 6% of 
women, which is likely to result in a significant 
increase in workload for tertiary referral centres. 

In addition, there is very limited information on 
the reproductive risks associated with congenital 
uterine anomalies in low-risk women. 
Furthermore, there is no evidence that surgical 
correction of an incidentally diagnosed congenital 
uterine anomaly is of benefit to women. 
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33.1 Introduction 

The endoscopic technique for the management of 
uterine septa was first proposed by Estrom and 
Fernstrom in 1970/ but the method has only 
become widely used in recent years.^ 

In the past, whenever a patient presented with a 
Mullerian fusion defect that was thought to be the 
cause of recurrent pregnancy loss, a Jones, Strass- 
man or Tompkins procedure would be performed 
by laparotomy. These procedures required lengthy 
anaesthesia. Surgery could be complicated by 
infection or haemorrhage, necessitating antibiotic 
treatment and blood transfusions. Also, because the 
full thickness of the uterine fundus was surgically 
damaged, the patient would require caesarean 
section for future deliveries. Some women became 
infertile as a result of adhesions or tubal occlusion, 
developing secondary to the procedure itself. 

Many Mullerian fusion defects are amenable to 
hysteroscopic treatment. Several different proce- 
dures have been adopted, with more or less similar 
results. The basic concept involves the transcervical 
examination of the uterine septum by means of 
hysteroscopy, followed by its resection.^“^ The use of 
an operative hysteroscope permits the passage of 
surgical instruments. 

33.2 Uterine Septum: Partial and 
Complete 

33.2.1 Prevalence and Diagnosis 

Uterine septum is the most common Mullerian 
fusion defect. Its incidence in the general population 
is estimated to be 1.8%.^ 



Between 1986 and 1998, in our department, 216 
patients underwent a hysteroscopic septoplasty with 
the help of the Nd:YAG laser (Table 33.1). In 85% of 
cases (183/216), the uterine septum was partial 
(Figure 33.1) and in 15% of cases (33/216), the 
uterine septum was complete with cervical 
duplication. A vaginal septum was noted in 22 cases 
(10%). The diagnosis of a complete uterine septum 
may be delayed, particularly if a vaginal septum is 
associated.^ Indeed, the vaginal septum can easily be 
misdiagnosed by gynaecological examination and, at 
hysterosalpingography, the uterus appears to be 
unicornuate, unless there is a fistula between the two 
uterine cavities (Figure 33.2). However, in the 
absence of a vaginal septum, the diagnosis is simple 
because two distinct external cervical orifices are 
clearly visible. The opacification through these two 
orifices allows the diagnosis of a septate uterus with 
cervical duplication. 

For hysteroscopy the traditional liquid distension 
medium used to be dextran 70 or a solution of 5% 
dextrose; however, glycine is now preferred by most 
authors. This medium is not viscous, permits a clear 
visual field and is not a conductor of electricity. If 
electricity is not used, saline or Ringer’s lactate can be 
employed. These are well tolerated when absorbed into 
the system and represent an advantage of the laser. 
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Figure 33.1 Partial uterine septum: hysterography. 



33.2.2 Instruments 

Various instruments can be used for the resection of 
the septum: miniature scissors or semi-rigid minia- 
ture scissors, which permit the required pressure but 
are small enough to pass through the hysteroscopic 
operating sheath and along the cervical canal with 
no difficulty or risk. The blades can be opened wide 
enough to allow resection of even thick septa. 

Other surgeons^"^® prefer to use the resectoscope. 
High-frequency electric sources are advised for 
safety reasons. The resectoscope has several advan- 
tages: it is inexpensive and readily available in most 
operating rooms, as well as being simple to operate 
and highly efficient at removing the septum. 

Finally, others^ have suggested the use of 
lasers for this type of hysteroscopic surgery. Argon, 
krypton, KTP 532 and Nd:YAG lasers have all been 
used successfully in the resection of uterine septa; 
however, certain limiting factors must be taken into 
consideration. First, hyskon should not be used 
because caramelisation can prove troublesome and 
may damage the laser fibre, resulting in delay while 
fibres are replaced or repaired. Second, the surgeon 
must be thoroughly acquainted with the physics of 
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the particular laser being used. Third, only bare 
fibres should be used: C02-conducting fibres may 
cause bubbling of the medium, which may lead to 
gas embolism, cardiovascular compromise and even 
death. 

The Nd:YAG laser uses a solid-state rig (garnet) 
in which the neodymium atoms play the active 
lasing role. The energy is supplied by a flashlight 
lamp, which illuminates the rod. Both are housed in 
a container called the resonator. The shape of the 
resonator is ellipsoidal and its inner surface is 
coated with a highly reflective material. The lamp 
and the rod are placed at the two focal points of the 
ellipsoid. The light emitted by the lamp is reflected 
by the internal coating of the resonator and is 
collected, almost in its entirety, by the rod 
positioned at the opposite focal point. 

In contrast to the CO 2 laser, Nd:YAG laser beams 
propagate well through commercially available glass 
fibres, very much like visible light. The propagation is 
effected by a chain of internal reflections occurring at 
the boundaries of the glass fibre. Hence, the delivery 
devices used in Nd:YAG lasers are a variety of fibres 
(see below) equipped with a connector that attaches 
to the output port of the laser system. 

Manufacturers offer Nd:YAG laser units featuring 
different maximum powers from 40 to 100 W. Nd: 
YAG laser systems are composed of: 

• a laser head or resonator; 

• a power supply, which furnishes the flashlight 
lamp with the necessary electrical energy; 

• a closed-circuit water-cooling system, further 
chilled by a radiator, which removes excess heat 
from the resonator; 

• a control system, based on a microcomputer; 

• a He-Ne laser tube; 

• an output-port optical assembly, to which the 
external glass fibre is attached. 




Figure 33.2 Complete uterine septum (uterocervical septum) with 
a fistula between the two uterine cavities. 
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The accessories offered with Nd:YAG systems are 
almost exclusively fibres. They fall into two cate- 
gories: non-contact fibres and contact fibres. 

The distal ends of non-contact fibres are flat and 
highly polished. They operate at a short distance 
from the tissue, in order to create deep coagulation. 
A well-known example of their use is in the 
treatment of superficial bladder tumours, where 
the fibres are inserted through a cystoscope. Non- 
contact fibres have no incision capability. These 
fibres are usually reusable. However, after a limited 
number of surgical procedures, they must be 
repolished with the aid of a special polishing kit. 

Contact fibres feature a sharpened sculpted 
conical tip. The laser radiation is concentrated at 
the very narrow tip and the fibre functions like a hot 
knife, capable of performing fine incisions when in 
contact with the tissue. Moreover, the tapered fibre 
prevents the rays from progressing forwards, while 
enabling their exit through the sides of the tip. The 
end result is that the forward penetration is reduced, 
much as in the case of the CO 2 laser. The side 
radiation, on the other hand, produces a haemo- 
static effect on the lateral surfaces of the wedge 
created by the incision. Contact fibres are used in a 
variety of configurations for freehand and endo- 
scopic applications. They feature different shapes 
(conical, hemispherical) and different diameters 
(400, 600, 800 and 100 /xm). They are offered as 
disposable, single-use, sterilised fibres. 

Recently, new types of fibres have been intro- 
duced onto the market. These fibres possess a 
polished distal face, which is inclined with respect to 
the fibre axis. This angle enables the fibre to emit the 
laser beam at right angles to its long axis. Employed 
transurethrally, these fibres are used to treat benign 
prostatic hypertrophy by coagulating the adenoma. 
Another type of fibre, emanating lateral diffusive 
radiation from an elongated segment located at its 
distal end, is used for the interstitial laserthermia of 
benign and malignant lesions. 



33.2.3 Partial Uterine Septum 

Using the “bare fibre”, the surgeon begins the 
resection of the septum (Figure 33.3), continuing 
until it has been resected almost flush with the 
surrounding endometrium. Regardless of the type of 
medium employed, the surgeon must be able to see 
the right and left cornual regions completely and 
keep the septum in view at all times. Concurrent 
laparoscopy at the time of hysteroscopic resection is 
recommended to confirm the diagnosis, but is not 
mandatory if the diagnosis has been confirmed 
previously. 

The septum is cut using the “touch technique” 
(Figure 33.3). The hysteroscope with the laser fibre is 



Jacques Donnez, Pascale Jadoul, Michelle Nisolle and Jean Squifflet 




b 

Figure 33.3 a Resection of the uterine septum is carried out with 
the help of the Nd:YAG laser. The septum is cut using the touch 
technique. The hysteroscope with the laser fibre is advanced. The 
septum is melted away by a simple advancement of the bare fibre, 
b Final view. 

advanced and melts away the septum, while visual 
contact is maintained with the right and left uterine 
ostia. The mean time of hysteroscopic resection is 
<15 minutes. The risk of fluid overload is therefore 
minimal. 

The most delicate part of the procedure is probably 
deciding exactly when the resection is sufficient, and 
when continuing would cause damage to the 
myometrium and immediate complications such 
as perforation, or more delayed complications such 
as uterine rupture during pregnancy. Almost all 
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surgeons stop resection when the area between the 
tubal ostia is a line (Figure 33.3). Simultaneous 
laparoscopic examination is extremely useful for 
this purpose, especially for beginners. Querleu and 
associates'^ use echography to distinguish the 
septum from the myometrium, and thus the 
decision to stop the resection is easily made. 

33.2.4 Complete Uterine Septum 

For many years, only partial septal defects were 
treated hysteroscopically, and wide (>2cm) or 
complete septal defects were corrected via an 
abdominal metroplasty. Donnez and co-work- 
ers,^’^^’^^ however, described a method that allows 
even complete septal defects to be managed 
hysteroscopically. Rock and colleagues proposed 
the use of the resectoscope for the lysis of a 
complete uterine septum by means of a new 
method, which makes it possible to leave the cervical 
septum intact, thus avoiding any subsequent cervi- 
cal incompetence. To treat a complete uterine 
septum, they described a one-stage method where 
the other cervical os is occluded with the balloon of 




a 

Figure 33.4 a Vaginal sagittal septum, b Resection 



a Foley catheter, in order to prevent loss of the 
distending medium. They believe that it is better not 
to remove the cervical canal, as this might lead to 
subsequent cervical incompetence. We do not agree 
with this hypothesis, and all complete uterine septa 
are removed using the following surgical procedure, 
previously done in two steps, but now in one. 

In some cases, not only may a double cervical 
canal be observed, but a vaginal sagittal septum may 
also be present in the upper vagina or throughout its 
length (Figure 33.4a). First, the vaginal septum (if 
present) is resected using a CO 2 laser or unipolar 
coagulation (Figure 33.4b). The cervical septum is 
then incised with the scissors or with a CO 2 laser 
connected to a colposcope, until the lower portion of 
the uterine septum is seen. In the past, the second 
step was performed 2 months after the first 
operation. Now, however, Nd:YAG laser resection 
of the uterine septum is subsequently carried out 
(Figure 33.5). The hysteroscope is advanced while 
visual contact is maintained with the right and left 
uterine ostia. Because the septum is poorly vascu- 
larised, bleeding is usually minimal. When this 
procedure was carried out in two steps, hysterosal- 
pingography demonstrated the presence of a 




b 

the vaginal septum using unipolar coagulation. 
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normal, single cervical canal 2 months after the first 
step and a normal uterine cavity 2 months after the 
second step. Nowadays, all cases of complete uterine 
septa with or without a vaginal septum are managed 
in one step. 

A double cervix and septate vagina with a normal 
uterus is an unusual Mullerian anomaly, incon- 
sistent with the current understanding of Mullerian 
development. In such cases, the vaginal septum 
and the cervical septum can be removed as 
described previously. 



33.2.5 Pre- and Postoperative Management 

Following excision of very wide septa, the surgeon’s 
vision may be obscured by pieces of resected tissue 
and, at times, by uterine bleeding. The Nd:YAG laser 
produces no debris and carries a reduced risk of 
bleeding. Several authors have suggested preoperative 
treatment with danazol or luteinising hormone- 
releasing hormone agonists;^^ others^ inject a solution 
of pitressin into the cervix. Neither pitressin nor 
hormone administration is required with laser therapy. 




Although preoperative hormonal therapy causes 
atrophy of the endometrium and reduces vascu- 
larisation and intraoperative bleeding, it also 
reduces the depth of the myometrium and there- 
fore increases the risk of perforation and/or 
myometrial damage. It is suggested that surgery 
be performed immediately after the end of 
menstrual bleeding. The literature review by 
Parazzini et al.^^ pointed out that the only 
advantage of preoperative use of hormonal therapy 
was to decrease the operating time. 

Postoperatively, a broad-spectrum antibiotic is 
administered for 3-4 days. 

In order to avoid the risk of synechiae, an 
intrauterine device (lUD; Multiload, Organon, GSS, 
The Netherlands) is inserted into the uterine cavity. 
Hormone replacement therapy with oestrogens 
(100-200 /xg ethinyloestradiol) and progestogens 
(5-15 mg Lynestrenol; Orgametril, Organon, OSS, 
The Netherlands) is given for 3 months. De Cherney 
and co-workers,^ however, use neither hormone 
replacement therapy nor lUDs. Formerly, Perino 
and associates'^ administered both oestrogens and 
medroxyprogesterone and inserted lUDs, but they 
have recently abandoned these measures and now 




^ b 

Figure 33.5 a The external cervical os is completely normal, b Dilatation of the cervical canal before the uterine septum resection. 
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administer no postoperative therapy. Hamou^^ per- 
forms a hysteroscopic procedure 1 month after 
surgery in order to separate synechiae, if necessary. 

Almost all authors agree that a follow-up examina- 
tion should be performed 1-2 months after the 
operation, irrespective of the postoperative manage- 
ment. Inspection can be made either by means of 
hysterosalpingography or hysteroscopy. Hamou per- 
forms a hysteroscopic inspection 1 month after 
resection of the septum; in his opinion, this is early 
enough to prevent the development of synechiae. 

In our department, the postoperative morphology 
of the uterine cavity is systematically evaluated 
4 months after the resection. One month after the 
removal of the lUD, a hysterosalpingography is 
carried out; the morphology of the uterine cavity 
almost always resembles that of an arcuate uterus. 
Indeed, it is preferable not to resect the septum too 
much, but to leave a sufficient depth of myometrium 
at the top of the uterus. A hysteroscopy was 
performed in a first series^^ to confirm that re- 
epithelialisation of the resected endometrial area 
had occurred. Nowadays, this procedure is not 
systematically carried out. 



33.2.6 Results and Complications 

De Cherney and associates* reported the successful 
use of the urological resectoscope in 72 women, with 
a term pregnancy rate of 89%. The full-term 
pregnancy rate reported in various studies ranges 
from 81 to 89%. Table 33.2 shows the results of 
hysteroplasty from the literature; the pregnancy rate 
is 86%. Hysteroscopic resection of an intrauterine 
septum may benefit patients suffering from 
infertility or recurrent pregnancy wastage.^ 

Operative hysteroscopy is a safe and effective 
method of management of uterine septa associated 
with recurrent pregnancy loss, and makes future 
vaginal delivery possible. In one of our series of 
17 complete uterine septa, 10 out of 17 women 
became pregnant and no signs of cervical incompe- 
tence were observed. The last patient is still being 
treated with a combination of oestrogens and 
progestogens. Prophylactic cerclage was never per- 



formed after resection of a complete cervical and 
uterine septum. Following hysteroscopic metro- 
plasty, caesarean section should be performed only 
for obstetric reasons. 

In our series, intraoperative and postoperative 
complications were encountered in only three cases 
(1.4%). Classic intraoperative complications such as 
fiuid overload, haemorrhage or perforation could 
result from the hysteroscopic procedure itself. In 
our series of 216 patients, no fluid overload or 
haemorrhage was encountered and perforation was 
noted in only one case. This was due to the fact that 
the patient had already undergone a uterine septum 
resection a few months before, which was 
considered to be insufficient. The postoperative 
hysterosalpingography revealed a persistent uterine 
septum, which needed to be resected a second time. 
Upon diagnosis of the perforation, laparoscopy 
enabled us to exclude serious complications such 
as bowel damage or haemorrhage. Fedele et al.^^ 
suggested that a remaining uterine septum of less 
than 1cm in size after hysteroscopic metroplasty 
does not impair reproductive outcome and therefore 
does not require a second hysteroscopic surgical 
procedure. 

Two postoperative complications encountered in 
another hospital were uterine ruptures during 
delivery. The two cases were twin pregnancies and 
the labours were very long, taking more than 24 
hours. The patients finally delivered by emergency 
caesarean section. The babies lived and the 
myometrium was sutured. In both cases, the rupture 
occurred at the fundus of the uterus. Obviously, in 
normal conditions, the delivery can be performed 
vaginally following a uterine septum resection, but 
in the case of multiple pregnancies, caesarean 
section should be considered. 



33.3 Non-communicating 
Rudimentary Horns 

Pregnancy in a non-communicating rudimentary 
horn (Figure 33.6a) is uncommon and usually 
results in miscarriage or uterine rupture. At 



Tab(f 33.2. Results of hysferoscopk trealmeni for uterine septum 



Authors 


Ho. of patients treated 


No. of pregnancies 


No. of pregnancies 
> 1st trimester 


No. of 


miKarriages 


Corson'* 


18 


17 


14 


(82.3%) 


3 


(17.6%) 


dc C^herney*^ 


72 


72 


64 


(89%) 


8 


(11%) 


Fayez*' 


19 


16 


14 


(87.5%) 


2 


(12.5%) 


Valle* - 


12 


13 


n 


(84.6%) 


2 


(15.4%) 


March‘d 


66 


63 


55 


(87.3%) 


8 


(12J%) 


Blanc* 


45 


31 


25 


(81%) 


6 


(19.3%) 


Total 


232 


212 


183 


(86%) 


29 


(13.7%) 
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hysterography, a hemi-uterus is diagnosed; indeed, 
the non-communicating rudimentary horn is not 
opacified (Figure 33.6b). Pregnancies in a non- 
communicating rudimentary horn are due to 
transmigration of sperm into the fallopian tube of 
the affected horn. Most complications occur within 
the first 20 weeks: the most severe are uterine 
rupture and maternal death. Raman and 
colleagues^^ described a 17-week pregnancy 
occurring in a rudimentary horn, treated by 
laparotomy and excision. Recently, Dicker and 
colleagues^^ described the laparoscopic management 
of a rudimentary horn pregnancy at 8 weeks of 
amenorrhoea. In order to avoid maternal 
complications, we systematically perform an 
excision of the rudimentary horn. A laparoscopic 
hemihysterectomy can easily be carried out using the 
same techniques as for laparoscopic hysterectomy. 

In rare cases, such non-communicating rudimen- 
tary horns can lead to dysmenorrhoea and should 
then be removed laparoscopically. A Foley catheter 
is inserted during surgery to empty the bladder. 
Four laparoscopic puncture sites including the 
umbilicus are used: 10 mm umbilical, 5 mm right. 




Figure 33.6 a Non-communicating rudimentary horn, b Right 
rudimentary horn. Hysterography: normal left uterine horn. 



5 mm medial and 5 mm left lower quadrant sites. 
These are placed just above the pubic hairline and 
the lateral incisions are made next to the deep 
epigastric vessels. A cannula is placed in the single 
cervix for appropriate uterine mobilisation. A 
bipolar forceps is used to compress and desiccate 
the fibrous tissue between the horns. The tissue is 
then cut with scissors and with a CO 2 laser. Bipolar 
coagulation is used to coagulate the pedicle. Scissor 
division is carried out close to the line of desiccation 
to ensure that a compressed pedicle remains. The 
mesosalpinx is then cut. If necessary, the perito- 
neum of the vesico-uterine space is grasped and 
elevated with forceps, while the scissors dissect the 
vesico-uterine space. Aquadissection may be used to 
separate the leaves of the broad ligament, distending 
the vesico-uterine space and defining the tendinous 
attachments of the bladder in this area, which are 
coagulated and cut. The tube of the affected horn is 
then removed. 

The external tubal vessel is identified and exposed 
by applying traction to the adnexa with an opposite 
forceps. The dissection of the two horns is performed 
as follows: if there is true separation of the two horns, 
the fibrous tissue is coagulated with bipolar coagula- 
tion and then cut with scissors or with the CO 2 laser. 
If there is no external separation of the two horns, the 
dissection is more difficult; after coagulation, 
the myometrium must be cut in order to allow the 
removal of the rudimentary horn. For this purpose, 
bipolar coagulation and the CO 2 laser or the Nd: 
YAG laser fibre can be used to achieve coagulation 
and resection of the myometrium. 

In the past, the rudimentary horn was removed 
either through the trocar of the laparoscope, or 
through a posterior colpotomy in cases of larger 
rudimentary horns. 

For the past 2 years, the removal of large 
rudimentary horns has been carried out with the 
help of a morcellator (Steiner morcellator, Storz, 
Tuttlingen, Germany) previously described for the 
removal of the uterus in laparoscopic supracervical 
hysterectomy.^^ 

To date, this procedure has been performed 
successfully on 20 women in our department. Of 
the 14 who desired pregnancy, 11 became pregnant 
and had a normal vaginal delivery ( >36 weeks), 
except one woman on whom caesarean section was 
performed for fetal reasons. 



33.4 Conclusions 

Hysteroscopic resection of an intrauterine septum 
may benefit patients suffering from infertility or 
recurrent pregnancy wastage. A partial or complete 
uterine septum can be easily resected with the help 
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of the Nd:YAG laser. If present, the vaginal septum 
is also removed during the same procedure. The 
reproductive outcome of women treated by opera- 
tive hysteroscopy for an intrauterine septum is 
reviewed. 

To avoid pregnancy in a non-communicating 
rudimentary horn, the removal of the rudimentary 
horn and the homolateral tube is performed with the 
help of bipolar coagulation or the CO2 laser when 
the diagnosis is made. 
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